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1. INTRODUCTIO^N 

Concord Scientific Corporation (CSC) has bmn co'ntracted by 

the Mimistry of the Environment ('MOE) to carry out twO' audits of the 
Acidic Precipitation Ontario Study (APIOiS) monitoring programme (labor- 
atO'ry activites were requested by API OS persO'nnel not to be included in 
the audit as it had been addressed in a previous audit). The Phase I 
audit was carried o^ut during the fall of 1983 and the winter of 1984 
and the Phase II Audit will be carried out during the summer of 1984. 
As described in Concord's proposal (Concord Scientific Corporation 
1983a) at the end of the first phase the findings of the audit would be 
presented in the Phase I Report to the APIOS QA Co-ordinator, 

This report contains the findings of the Phase I audit (tn 
this report the Phase I audit will often be referred to as "the audit") 
including any recommendations regarding changes tO' the APIOS programmie. 
Volume I of this report is broken dO'Wn into four main chapters. The 
first chapter is a summary of the audit pointing O'Ut the major weak- 
nesses and strengths of the pro^gramme are. The second chapter is 
dedicated to performance related audit findings. These findings are a 
quantitative and qualitative measure of how well the APIO'S procedures 
are being carried out. The third chapter on system related audit 
findings details where modif icati^ons might be made to areas of the 
programme (documentation, sampling protocol etc.) to better meet the 
overall network objectives and requirements of the APIOS Quality 
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Assurance Plan (B^ardswlck 19B3b). The last chapter is a summary of all 
the recommendations described throughout the repor't. 

Volume II of the Phase I Audit Report cO'nitains the completed 
Phase I site audit questionnaires that were prepared by CSC's auditors 
with accompanying photographs of the individual audited sites. 
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2. SUMMARY 

The O'bjective of the Phase I Audit was to assess how various 
components (laboratory activites excluded) within the API OS programme 

are cointribytlng to the production of "high quality" data. This 
involved determining the effects of these co'mponents on data accuracy,, 
precision, comparability, co-mpleteness and representativeness. As part 
of this objective, the strengths and weaknesses of the programimie were 
Identified and,- where appropriate, recommendatiO'ns made regarding 
changes to the existing programme. 

As d e s c r i bed in C o n c o r d Sc i en t i f i c ' s Pr o^po sal ( C o n c o r d 
Scientific Corporation, 1983a), before carrying out the Phase I Audit, 
an Audit Design Plan was prepared (Concord Scientific CorpO'ration, 
1983b), detailing the tasks tO' be carried out. It also contained a 
review of the 1982 audit recommendations (further necessary action on 
these recominiendations are described in SectiO'n 4.10 of this report), 
and a review of the recently completed APIOS Quality Assurance Plan 
(Bardswick 1983b),., While the Audit Design Plan review of the AP,IOS QA 
Plan noted some areas where improvements could be made,, in general, 
APrOS's QA Plan provides a strong framework for the programme's quality 
as. s u r an c e act 1 v i 1 1 e s . 

The findings of the Phase I audit indicate that ,APIOS, for 

the most part, is properly executing the procedures that are contained 
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im a recently iprepared Technical and Qiperatiog Manual (Bardswick 
1983a). 

Marked improvements since the 1982 audit were noticed in the 

areas of network documentation,, data validation and the i'mplementationi 
of additional QC routine procedyres.. These improvements are a result 
of the preparation and distribution of the Technical and Operating 
Manual, API OS QA plan and Data Validation Procedures. 

The findings of Phase I indicate that APIOS, for the most 
part, is executing: the procedures that are contained in the APIO'S 
Technical and Operating Manual (Bardswick, 1983a), The technologists" 
performance was within the requirement of the collection of good. data. 
Their relationship with site operatorSj ability to think and work 
independantly and solve problems while in the field make them one of 
the real strengths of the APIOS programme. The findings of the audit 
indicate that operators, for the most part, are interested in the 
monitoring programme and maintain a positive attitude; ho'we'ver,, most do 
need updated procedures training. Technologists also require updating 
on some monitoring activities to ensure that the most current proce- 
dures are being carried out. This updating will help to assure that 
the APIOS field programme continues to be properly executed. 

Some of the monitoring sites visited during the audit when 

evaluated against APIOS siting criteria, current APIOS operating 
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procedures and instrumentatiO'n! operatinig specifications are free of any 
major effects that would adversely affect sample integrity. The other 
sites, however (see Section 3,.l),, should be reviewed by the APIO'S QiA 

Co-ordinato^r, as they are either violating the siting criteria or the 
operator's handling procedures m^ay be jeopardizing sample integrity. 
Some of these sites require immediate corrective action, while for 
others they should be reviewed for there is a potential for adverse 

ft' 

effects on data quality. 

The turnaround time for data from field sheet to published 
report has improved,, but, in some areas (cumulative Low Vol dry deposi- 
tion sampling), is still fairly slow. The computerized data validation 
procedures have been well developed for miost of the monitoring activi- 
ties, but there is still a need for more manual screening of the data 
to detect problems and initiate corrective action as soon as possible 
and to quantify data precision and accuracy. 

The forthcomiing APTOS QA Manual mentioned earlier should be 
prepared as soon as possible, as it will bring together all the various 
quality assurance procedures currently being carried out (eg. co- 
located sampling, calibration, blind samples). This Manual will show 
how these procedures fit together in the quality assurance system, so 
that estimates of data accuracy, precision, completeness, comparability 
and representativeness can be made, and will also outline various 
pfOCidures for the detection and prevention of problems within the 
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network. It will also describe QA activities that have not yet been 
incofporated Into the operating systenii.| such as internal audits, 
corrective action and procuremient control. With the completion of this 

document, the full APIOS quality assurance programme can becO'me 
operational , 

Final lys In carrying out an external audit of network opera- 
tions, there are two factors over which the auditor has no control. 

The first is that findings of an audit are a "snapshot" of what is 
presently occurring in the network. Past and future events are taken 
into account where possible when the auditor visits a site, talks to a 
technologist, or looks at a set of data, but the auditor bases his or 
her evaluation on what is presently occurring, not on what was happen- 
ing six months ago or on possible future changes. The second factor Is 
that, although the audi tor 'makes use of all the network's available 
information, he or she cannot identify all of the institutional and 
logistical constraints that are imposed on APIOS. These two' factors 
may render some of the criticisms,, comments and recomimendations 
included in this report inapplicable or unreasonable. 
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3, PERFORMANCE RELATED AUDIT FINDINGS 

The performance related audit procedures incTude site audits, 

technologist audits and data handling and validation audit. The perfor- 
mance audit's purpose was to determine how well the sites, technoilogists 
and data processing procedures were in agreement with the documented 
AiPIOiS procedures and to quantify network performance. 

The results of all three types of audits mentioned above show 
improvemenit over the results of the 1982 audit. The auditors believe 
that this can be largely attributed to the thorough documentation and 
following of procedures used by the various persoinnel within the 
programme. There are, as always, areas where improvement can be ..made 
especially in the areas' of training up-grade and manual data screening. 
The performance related findings will be discussed In the following 
sections under, site, technologist and data along with any appropriate 
recommendations. A summary of all recommendations from these findings 
may be found in Chapter 5. 

3.1 Status of Monitoring Sites 

During November and Decemiber of 1983 a total of thirteen sites 

were visited (see Table 3.1.1) as part of the audit. The sites were 
audited for their representativeniess, the site operators for their 
ability to correctly carry out sample handling procedures and the on- 
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TABiE 3.1.1 



Sites Visited During the 1983 Site Audits 



SITE 

LO'ngwoiods 

MielbO'Urnie 

Alvinston 

Shallow Lake 

iMattawa 

Azure Lake 

MO'Onbeam: 

MIclKellar 

NithgrO've 

Campbellford 

GrahM Lake 

Golden Lake 

Colchester 



TYPE O'F SITE 

Event Wet/D'ry 

Event Wet 

Cumimulative 

Cumulative 

Cufflulative 

Cuinulatlve 

Cumiulative 

Cumulative 

Event yet 

Cumulative 

Event yet 

Cumulative 

Cumulative 
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site instrument at ion for its ability tO' operate withiin an acceptable 

specification range. The criteria or procedures that the sites,, instru- 
mients and operators were audited against can,, for the most part, be 

found in the APIOS Technical and Operating Manual (Bardswick, 1983a). 
The site audits were designed where possible,, to be similar to the 
previous 1982 site audits so that the 1982 and 1983 audit results could, 
be compared. 

In general the site auditing procedure was quite successful, 
hO'wever at two sites (Graham Lake, MicKellar) although repeated attempts 
were made,, the operator was unavailable at the time of the site visit. 
At a few other sites adverse weather conditions prevented the full range 

of instrument checks from being carried o^t (eg. freezing rain .during 
Campbellford site visit), Most of the site audits were carried out 
during wintertime conditions. Although at times this made the auditor's 
job quite difficult due to the full range of site,, operator and instru- 
mentation checks carried out during the site audits,, it also e,x,posed 
problems that would not normally be present during fair weather condi- 
tions.. 

The questionnaires used during the audit are shown in ,Appendix 
1. They were modified since the 1982 audit to reflect changes in the 
APIO^S siting criteria and operating procedures (B^ardswick, 1983a) and to 
improve their usefulness during site audits. The purpose of the 

questionnaires was to audit the site's representativeness, operator 
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performance and instryfnent performance. The auditor's completed 
questionnaires, site photographs and aerial photographs of the site and 
surrounding areas for each of the sites audited are shown under separate 
cover in Volume II of this report. Sources of informations along with 
items to be considered when completing the questionnaires are also 
contained In Volume II » 

After the site audit Information on the operator ^ on-site 
Instrumentation and the site itself had been documented, a summary 
including advantages and disadvantages and required corrective action 
from the audit findings on the site, operator and instrumentation was 
prepared. These summaries are included in Appendix IL. What should be 
remembered when reviewing the site audit questionnaires or summaries is 
that during an external audit Information gathered during the site visit 
is a "snapshot" of what is observed at the site at the time of the visit 
and sometimes may not fully represent what takes place (e.g., sample 
handling, instrument checks) at the site on a day-to-day basis. Results 
of regional technician's periodic internal audits of the sites they are 
responsible for should be compared by the QA Co-ordinator to the results 
of the external audit carried out by CSC, to determine if both sets of 
findings are consistent. 

One of the documented APIOS Quality Assurance procedures 
involves the regional technologists giving a subjective evaluation of 
the sites they are responsible for and applying a rating, ranging from 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



>^, ) Concord: Scientific Corcoratic 



I 



- 3.5 - 



Excellent to Poor. In order to be comiparable the same range of ratings 
was used by Concord Scientific Corporation in evaluating sites. Two 
ratings were given, one for siting related components and one for opera- 
tion related compO'nents. These components used in reporting the Audit 
Findings (Table 3,1.2) in deterinining the ratings are described below: 



SITING 



a) Windbreak 

- for how many degrees of the compass is there a wind- 
break and what type of trees make up the windbreak? 
(deciduous,, coniferous, mixed) 

- the ideal case is 360^ of coniferous windbreak 

lb)' Ground Cover 

- good ground cover is cut grass or moss 

- poor ground cover is exposed soil 

- no object within 5 metres of the sampler that is 
above the height of the sampler. 

c) Qibstructions 

- no object should be within 2.5 time object height to 
the sampler or be above the level of sampler 
orifice 
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d) Representative Top'Ography 

- the topography and vegetative ground cover should be 

representative of the surrounding area (50 km) 

e) Roads/Transportation 

- no m,ajoir transporatlO'n line (road /railway) within 
one kilometre of the site which might be a contamin- 
ation source 

f) Agriculture 

" - no agriculture which miight provide a cont ami nation 
source within one kilometre of the site, 

g) Towns/Cities 

- no urbanized areas close to the sampling site 
(distance depends o^n size of town /city). 

h) Pollution Sources 

- no minor pollution sources within one kilometre (eg. 

sewage lagoons,, salt and sand piles, gravel pits^ 
exposed fields, etc,) 

- no major po 1 1 ut i on sou rces w1 th in f 1 f ty k 1 1 omet r es 
(eg. power plants,, smelters, saw mills, pulp and 
paper pi ant s,^ etc.) 
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1 3 Power Failures 

- how roany power failures are there p'cr year (only an 
Important factor if failures interfere with sample 
collection or integrity)? 

j| Devi at ions 

- what are the major deviations of the site from the 
APIOS siting criteria? 

k) Advantages 

- what were the major advantages of the site? 

T) Rating 

- objective evaluation based on findings from items a 
to k above. 



OPERATIO'iNlS 



a) Condition of Instrument 

- tests and O'bservations carried out during the site 
audit to determine how well the Instrumentation has 

been performing prior to the site visit and during 
the site. This information which may be supplied by 
the operator or by observations during the site 
visit (dirty gaskets or sensor, , precipitation In the 
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dry side of the sampler) indicates past and present 
perforiiance, 

b) Understanding 

- by the operator' of procedures. Has he read the 
APIO^S manuals does he understand it, does he 
understand the sampling protocoil? 

c ) Fo 1 1 owi ng Protoco 1 s 

- the auditor checks to see if the operator checks the 
instrument performiance regularly, handles the sample 
as per protocol, cieans the required comiponents 
properly (knife edge, gasket), stores the ^ sample 
in a location that would prevent sample degradation 
and f O'l 1 ows on 1 y ypd ated s amp 1 i ng pr ot 0"C0 1 . 

d) Attitude 

- of the operator towards the procedures that he or 
she must follow and towards the APIOS programme In 
general ., 

e) Reaction to Problems 

- does the operator get in touch with the regional 
technologist promptly if a problem 1s noted? 
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f) Submission Forms 

- dlO'GS the operator prO'perly and coimpletely fill out 
the sample submissloin forms? 

g) Retraining Needed 

- is the operator following the most current operator 
procedures? 

h) Deviations 

- by the operator from current APIOS operator sampling 
protocol . 

i) Advantages 

- of the site operation 

j) Rating 

- objective evaluation based on the findings from 
items a to i above. 

A summary of the audit findings of the siting and operations 
components along with their ratings for each site (rating scale - 
excellent,, good, reasonable, marginal, poor) is shown in Table 3.1,2. A 
summary of the siting and operator ratings for all audited sites is 
shown in Table 3.1,3, This table is a good method for presenting site 
ratings for it shows for which sites corrective action should be taken. 
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As w^as described In the APIOS QA Plan (Bardswick 1983b) a rating of 
marginal or poO'f requires that the QA coi-ordinator review the site and 
make changes to improve the rating or re-locate the site* A marginal 
rating 1s an alert that potential problems exUt. A poor rating 
indicates that changes should be made immediately,. Table 3.1.2 sho^uld 
be helpful in determining which components contribute to a lioiwer rating 
and in consultation with the regional technologists corrective action 
can be taken. The auditors suggested corrective action requirements for 
each audited site are included in the site audit summaries in Appendix 

As can be seen from Table 3,1.3 some of the sites that have 
lowe:r ratings can be upgraded with changes to the site or operator 
(Melbourne, Alvinstons, Loingwoods, Mattawa, Campbel Iford) . Two sites 
should be reviewed immediately by the QA Co-ordinator and corrective 
actiO'n taken tO' prevent poor data from being collected. These are: 

Colchester - due to its location, in town, on Lake Erie and the 
exposed nature of the area, this site should be 
reconsidered. 

Moonbeam - both the site and operator probably provide sources 
of contamii nation to the sample. 
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1. ALVINSTON 


2. eOLDEN LAKE 


I SITING 








{a) Windbreak 


270* (deciduous) 


270* (mixed) 




(b) Ground Cover 


Good 


Good 




(c) Obstructions 


Yes (many trees 1 bushes) 


Yes (many trees) 




(d) Repres. Topography 


Yes 


Yes 




(e) Roads/Transp, 


Park Road (Seasonal use 40 m) 


Road (paved 300 m) 




(f) Agriculture 


Yes (But rep. of area), 100 m 


No 




(g) Towns/Cities 


Yes (5 km to Alvlnston, pop. 600) 


No 




(h) Pollution Sources 


No 


No 




(i) Power Failures 


Several (breakers the cause) 


2-4/year main line 






(at least 1 long term example) 


for minutes only 




(J) Deviations 


Trees <2.5 H, Agriculture, Road 
Down si ope 


Obstructions (trees) 




(k} Advantages 


Remote, Representative 


Ranote, Representative 




|l) Rating 


Marginal, but requires immediate 
modification 


Excellent, but requires 




immediate modification 




II OPERATIONS 








|a) Condition of Instr. - Present 


Down (up to 1 week) 


Resist, low, clutch too 
off-level 


tight. 


- Past 


Resist, low; land not cleared Reg. 


Same as above only 




(b) Understanding - Has manual 


Yes 


Yes (portions) 




- Read manual 


Yes 


Yes 




- Understands protocol 


No 


Yes 




(c) Following Protocol - Instr. Checks 


No 


Yes 




» Samiple Handling 


No (1 pair of gloves only, bag 


No (no gloves but good 






edges turned in) 


technique), reasonable 




- Cleaning 


No (only knife edge) 


No (only knife edge and 
reasonable 


gasket). 


-. Storage (Sample) 


Yes 


Yes 




- Std. Gauge Protocol 


No (old protocol) 


Yes (new protocol) 


i 


(d) Attitude 


Good 


Excellent 


] 


(e) Reaction to Problems 


Good 


Yes - Excellent 




(f) Sybmlssion Forms 


Good 


Yes - Good 




(gl Retraining Needed 


Yes 


Yes - gloves (minor) 




{h| Deviations 


Not following protocol 


No 




(1) Advantages 








(J) Rating 


Marginal (requires upgrading) 


Excellent (upgrading re 


gloves) 



I 

to 
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Sufimary Fall 1983 Site Aydlt Findings 
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I SITING 



a] Windbreak 

b| Groynd Cover 

c| Obstructions 

d) Repres. Topography 

t| Roads/Transp. 

(f) Agricylture 
igi Towns/Cities 
(hji Pollution Sources 
[i] Power Failures 
[jj Deviations 

k) Advantages 
1) Rating 



II OPERATIONS 

(i| Cortdltion of Instr. - Present 

- Past 

(b) Understanding - Has manual 

- Read manual 

- Understand protocol 

(c) Foil owing Protocol - Instr. Checks 

- Sample Handling 

- Cleaning 

- Storage (Sample) 



- Std. Gauge Protocol 



(d) Attityde 

e) Reaction to Proble 

f) Sybmission Forms 

g) Retraining Heeded 

h| Deviations 

i| Advantages 

Ijl Rating 



CAMPBELLFORD 



180" { mainly decidyous) 

Good 

No 

Yes 

Yes (500 m - reasonable) 

Yes CFam 0.5 km away) 

Yes (pop. 4000 < 2 km) 

No 

UnknoMn 

Road, open, farms, town 

Remote, reprisentatlvt 
Marginal (town) 



Non -operative 

Unknown {testing not possible) 

Yes (partial) 

Yes 

Yes 

No (Interim checks 2-3 tines/4 

weeks) 

Yes (but glove only on r. hand) 

Yes (only gasket 1. knife edge) 
Yts (garage) 

No (no temp, in winter) 

Good 

Good 

Good 

Yes (had not been told to follow 

winter protocol) 

Gloves, winter protocol 

Attitude, conscientious 

Good (needs upgrading to winter) 



4, AZURE LAKE 



180' (coniferous) 

Good 

Yes (1 tree I building) 

Yes 

Road (200 m, limilttd yse, sep, 

by trees). Gravel parking lot 

No 

No 

No 

Unknown 

No tel., obstr.,, bylldlng: snow' 

blowoff 

Remote, limited road use 

Good (cut tree, building snow 

blowoff of concerril' 



Poor (no Lovol a1so| 

M/A - new site 

Yes 

No 

Yes 

Yes 

Yes (but used dirty glove In 

bag) 

Yes (uses DI in winter) 

Yes (refrig) 

Using new protocol with old 

gauge 

Excellent 

Slow (no telephone I 

Good 

Yes (limited) 

Hi nor 

Well read, interested 

Reasonable, needs upgrading 



m 
f 
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Summary Fall 1983 Site Aydit Findings 
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5. MOONBEAH 


6. IMATTAWA | 


I SITING 






(a} Ulndbreak 


ill 


-180' (coniferous) 


i(b)i Groiund CO'Ver 


Poor - exposed clay 


Good (word of roouth) 


(c) Obstructions 


No 


Yes (trees ~2 H) 


(d) Repres. Topography 


Yes 


Yes 


(e| Roads/Transp. 


Poor (Gravel road 250 m, parking 


Yes (iiain road 40 ii/parking lot 




area, driveway 


for store) , 


(f) Agriculture 


iNo 


No i 


(g) Towns/Cities 


Yes (1 km, 15DOi-400O pop.) 


No 


(h) Pollution Sources 


Yes, paper mill 20 km W 


Lumbermin /sawmill byrning (20 




Yes, suspected woodstove 40 m 


kra/4 km), vegetable garden, Ca 
on road 


(i) Powtr Failuris 


Limitid 


4/yr. main line (short 
duration) 


(j) Deviations 


Poor windbreak, ground cover Road, 
paper mi 1 1 


Road, mills, obstryctions 


(k) Advantages 




Representative of area 


f1) Rating 


Poor 


Marftinal (clearing should be 
enlarged) 


11 OPERATIONS 






(a) Condition of Instr. - Present 


Reasonable, (poor resist.) 


Poor (sensors burning, resist, 

etc.) 


- Past 


Suspected bad sealing 


Uncertain 


(b) Understanding - Has maoual 


Yes 


Yes 


- Read rianual 


No (partial) 


yes 


- Understand protocol 


No 


yes 


(c) Following Protocol - Instr. Checks 


No 


No (Did not detect burning 
sensors) 


- SmpTe Handling 


No (poor) 


Reasonable (needs upgrading) 


1 - Cleaning 


No 


Yes (knife edge & gasket) 


- Storage (Sample) 


N/A 


Refrigerator 


- Std. Gauge Protocol 


No 


Yes 


(d| Attitude 


Good 


Good 


(e) Reaction to Problems 


Good 


Good 


(f) Submission Forms 


Good 


Good 


(g) Retraining Needed 


Yes 


Yes (upgrading) 


(h) Deviations 


Major re protocols 


Instr. checks 


(i) Advantages 


No 


Interested, quick to learn 


(j) Rating 


Poor 


Good (requires slight 






upgrading! 



I 

I 



TABLE 3.L2 
Summary Fall 1983 Site Audit Findings 
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7. MELBOURNE 


8. NITH6R0VE 


I SITING 






(a) Windbreak 


-90' {mixed) 


-270" (mixed) 


(b) Ground Cover 


Good cover but tree <5 tii 


Good 


(c) Obstructions 


Yes (trees) 


Yes (trees) 


fd) Repres. Topography 


At top of hill 


Yes 


(e) Roads/Transp. 


Yes (gravel road 300 m, parking 

lot 30 m) 


No (driveway only) 


(f) Agriculture 


Yes (<1 km) 


No 


fgl Towns/Cities 


No ( He 1 bourne {~ 5 km) 


No 


(h) Pollytlon Soyrces 


Cement plant 4 km W, wood burning 


Plywood! plant 35 km, few 
livestock grazing near sanplerg 




ciiirmey 13 m away 






wood heating of house 60 m 


{1) Power Fanures 


No 


3 maK./yr. 


(j) Deviations 


Road, hin» wood burning, open» 


Obstructions, livestock, wood 




obstr., agric. 


burning 


fk) Advantages 


Remote, good ground cover 


Remote, represent at lve» 
windbreak 


ID Rating 


Marginal (obstructions should be 
cut) 


Good (contingent upon reinovlriia 
obstruct ions J 


II OPERATIONS 






(a) Condition of Instr. - Present 


Good (but sensors dirty) 


Good (tout off -level) 


- Past 


Indications from operator that 


Indications from operator of 




aerocheii misses events 


missed events 


(b) Understanding - Has manual 


Yes 


Yes 


- Read manual 


Ho 


Yes 


- Understand protocol 


No 


Yes 


(c) Following Protocol - Instr. Checks 


N/A 


N/A 


- SarapTe Handling 


No (poured out of bag; turned bag 
edges in) 


Yes 


- Cleaning 


No (1 pair of gloves) 


Yes 


- Storage {Sample) 


Refrig. 


Refrig. 


- Std. Gaugt Protocol 


Proper protocol „ wrong precfp. 
gauge 


Yes (but off-level) 


(d) Attitude 


Good 


Excellent 


Ce| Reaction to Problems 


Good 


Good 


(f ) Submission Forms 


Good 


Good 


(g) Retraining Needed 


Yes 


No 


(h) Deviations 


Not following new protocol 


No 


fi) Advantages 


Interested 


Interested, skillful 


(J) Rating 


Marginal (must be upgraded) 


Excellent 



I 
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9. LONGWOOiDS 


10. GRAHAM LAKE 


1. 


SITING 






(a) 


Hindbreak 


-ISO" (mixedl 


■-SIO' (deciduous) 


lb) 


Ground Cover 


Good cover but other instr. <5 m 


Good 


fc) 


Obstryctions 


Yes (trees, F/P gauge) 


iNo 


Id) Repres. Topography 


Yes 


Yes 


(e) 


Roads/Transp. 


Yes (gravel access road 70 m. 


Yes (Cone. Road, gravel, 35 ii. 






gravel cone, road 120 m] 


above sampler height) 


(f) 


Agriculture 


Yes (tobacco <1 km) 


No 


|g) 


Towns/Cities 


Yes (3 km, 1500 pop.) 
London/Strathroy, -20/30 km 


No 


Ih) 


Pallytlon Sources 


Wood burning at garage -40 m, 

vehicle maiintenance garage -50 m,. 


No 


(ii) 


Power Fai lures 


1/montih (power changed recently) 


3-4/yr, but short duration 


Ij) 


iDeviatiO'ns 


Obstryctions, wood burning, road,, 


Road, poor windbreak to S, hill 






vehicles, agriculture 


to SE 


(k) 


Advantages 


Ground cover, representative of 


Riemote, representative, no 






area 


obstructions 


(H 


Rating 


Marginal (cut trees) 

1 


Reasonable (would be good If 
windbreak existed between 
sampler and hi 11 /road) 


II 


OPERATIONS 






(a) 


Condition of Instr. - Present 


Reasonable, hood slow in 


Poor (off-level, holes In 






returning 


gasket, slow to return hood) 




- Past 


Operator indicated events missed 


Snow & ice In dry side suggest 






by Aeroche™ 


missed events 


lb) 


Understanding - Has manual 


Yes 


Operator N/A 




- Read imanual 


No 


■1 




- Understand protocol 


Yes 


M ; 


|c) 


Foil owing Protocol - Instr. Checks 


Ni/A 


1! 




- Sample Handling 


No (1 set of gloves, rusty 
scissors) 


•m 




- Cleaning 


Yes i| 


:, M 




- Storage (Sample) 


Refrig. 


»'■ 




* Std. Gauge Protocol 


Yes (but does not use funnel) 


1 M. 


(d) 


Attitude 


Good '! 


m 


(e) 


Reaction to Problems 


Good 


' m 


(f) 


Submission Forms 


Good- 


W: 


(g) 


Retraining Needed 


Yes (limited) 


m 


(h) 


Deviations 


Gloves, nipher, scissors 


"l HE 


(i) 


Advantages 


Experienced 


II 


(J) 


Rating 


Marginal fwouid be good with 


III 






upgrading) 


_^ — — 



I 

« 
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Suimary Fall 1983 Site Audit Findings 
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U. SHALLOW LAKE 


12. HcKELLAR 


I SITING 






[a] Windbreak 


-270* (mixed) 


-200' (mixed) 


(b) Ground Cover 


Good 


N/A 


(c) Obstructions 


No 


Yes (pole [~1 H]) 


(d) Repres. Topography 


Yes 


fer~ "" ■ •■ 


|e| Roads /Transp. 


Yes (Gravel County Road 350 m S, 
separated by barn) 


Yes (paved hwy, 100 m S) 


(f) Agriculture 


Yes (hay field adjacent to site) 


N/A (doubtful) 


(g) Towns/Cities 


¥es (two very sfiall towns 2 kmi & 


Yes (McKellar - few kml 




4 km plus Owen Sound 7 km) 


N/A Isorae livestock) 


(h) Ponytion Sources 


Owen Sound, livestock nearby^ 




garden 30 m, wood burning stove 






- 40 m 




(i) Power Failures 


3/yr. 


N/A 


(j) Deviations 


Roadway, hay field, wood burn ing 


Obstruction, highway 


(k) Advantages 




Ground cover, remote 


(1) Rating 


Marginal (good If hay field not 


Reasonable (good If road not 




therel 


there) 


II OPERATIONS 






(a) Condition of Instr. - Present 


Reasonable (low resist., dirty. 


Poor (inst. A off -levels low 




sensors oxidized) 


resistance, jerky hood, poor 
seal, sensors burnt, instr. B 
sensor not working) 


- Past 


Good 


Evidence of many fuses blowing 


fb] Understanding - Has manual 


Yes 


Operator N/A 


- Read manual 


Yes 


•• 


- Understand protocol 


Yes 


m 


(c) Following Protocol - Instr. Checks 


Yes 


''•* 


- Satiple Handl ing 


Yes 


M 


- Cleaning 


Yes (not body) 


•n 


- Storage fSamplel 


Basement (could be cleaner| 


m 


- Std. Gauge Protocol 


Yes 


■'" 


(d) Attitude 


Good 


m 


fe) Reaction to Problems 


Good 


<H 


If) Submission Forms 


Good 


III! 


igl Retraining Needed 


Yes (operator requests upgrading 


II 




on LovolJ 


II 


fh) Deviations 




II 


|i) Advantages 


Interested, understanding of 


II 




concepts 


II 


(J) Rating 


Excellent 


M 



f 



TABLE 3.1.2 
Summary Fall 1983 Site Audit Findings 



n 

o 
n 
o 
Q 
d 

n 

r5 

o 

O 
o 

a 
o 

Q 



I SITING 

(a} Windbreak 
(b| Ground Cover 
(c) Obstructions 
d| Repres, Topography 
e) Roads/Transp. 



(f) Agriculture 

(g) Towns/Cities 

(h) PoTlution Sources 

f1) Power Failures 

IJ) Oev lit Ions 



kl Advantages 
1) Rating 



II OPERATIONS 

(a) Condition of Instr, - Present 



^ - Pist 

fb) Understanding - Has inanual 

- Read manual 

- Understand protocol 

fc) Fol lowing Protocol - Instr. Checks 

- Sample Handling 

- Cleaning 

- Storage (Sample) 

- Std. Gauge Protocol 

(d) Attitude 

(e) Reaction to Probleras 

(f) Submission Forms 
fg) Retraining Needed 
(h) Deviations 
(i) Advantages 
(j) Rating 



13. COLCHESTER 



Little 

Good, grass but fence <5 m 

Yes (fence, Hydro line) 

Yes 

Yes (3 tarred roads, driveway, 

parking lot - 100-150 m, 50-70 m, 

25 m) 

Yes (100 m U crops; 100 m E, 

1 km N crops) 

Yes (located In Colchester, pop. 

500; Harrow 5 km, 2200 pop.), 

Windsor 

CI tanks, dies el generator (low 

use), ventilation ducts, 

playground 

No (not a problan because of 

alternate power source) 

No windbreak, obstructions, roads, 

town, ventilation ducts, Lake Erie 

Good ground cover 

Poor 



Problems (Lovol not working 
properly, sensor resist, low, cold 
sensor) 
No 

Yes 

Yes 

Yes 

N/A 

Yes 

yes 

Lab 

No (1 me as. centre of gauge) 

Good 

No (had not followed up on Lovol 

problem) 

Goo'd 

No 

Not calling when prolblen detected 

Understands and follows protocol 

Good 



M 

I 



- 3.18 - 



TABLE 3,1.3 
Symmary of Site A udit Ratings 



SITING 


EXCELLENT 


GOOD' 


REASONABLE 


MARGINAL 


POOR 


OPERATIONS 












EXCELLENT 


Golden Lake^^ 


Nlthgrove'^ 




Shallow Lake 2' 




GOiOO 






Azurt Lake^ 


Carapbel If ord i°.3 
Mittawa® 


CO'l Chester 


REASONASlI 












MARGINAL 








Melboiurne"^ 

Alvlnston^^' 

Loflgwooids**,^ 




POOR 










Mo'Onbeam 


UNRATED 




i' 


McKellari 

fir ah am Like^, l 







Oinly partial information ivai Table to rati site 

Would be GOOUD if hayfield not there 

Siting RiTTnq O'uld be GOO'D if winidbfeak existed between sampler t hilT/road 

Trees" « 2, .5 M should be^^t,, F-P moved , 

Operator would be gO'Od with upgrading and new scissors 

Good rating cDntingent on rimoving trees 

Trees should be cut 

Clearing should be enlarged 

Tree rnust bt cut down; operator needs upgrading 

Operator nees upgrading to winter protocol 
11 Rating contingent on trees being cut down immediately 
i'2 Requires iimmediate cutting of trtes; operator needs upgrading 
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Several general O'bservations were made during the site audits,. 

1,, OperatO'f's attitude tO'Wards their duties and the programme in 

general is quite good. In order to maintain this attitude it 
IS recommended that the operators receive more feedback from 
API OS head office. This feedback could be in the form of an 
AiPIOS newsletter as is Fientioned in the APIOS QA Plan and/or 
some quantitative indication of the data that is being 
produced at the operator's site (a summary of sample pHs 
occurring at the site would be ideal,) Several operators 
mentioned they would be interested in participating in a 
yearly operator workshop at the MOE regional office to review 
and discuss sample handling procedures and the,,, APIOiS 
progir^amime, 

2. Most operators audited have never been retrained or upgraded 
to the most recent sample handling procedures. At some sites 
this presents a potential for sample contamination. This 
training should be carried out by the regional technologists 
as soon as possible (see section 4.5). 

I, While all but one operator had received the most recent opera- 
ting procedures only a few have taken the time to review them. 
The regional technologist should make available time during 
site visits (this could be done in conjunction with #2 above) 
to go through the documented procedures with the operators. 
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i. Instrument at iO'n was operating close to the sped fi cat ion range 

set by APIOiS. For some instruments (ex. Aeroichem and Metrex 
Sequential Sampler) detailed specifications are not yet docu- 
mented so that the instrument checks are usually more of a 
qualitative nature. Departures from the performance specifi- 
cations were seen for the Sangamo/MIC sample in that 

- the sensor' sensitivity was generally set very high (0 - lOQi' 
Q) instead of the specified 220 Ko 

- the clutch was set much greater on all samplers than the 
specified 14 lbs. 

An observation by the auditor and operators during the audit 
was that the Aerochem did often not activate for collection 
during a snowfall event. Constant heating of the Aerochem 
sensor would aid in the sensor's ability to detect snow, (a 
new sensor is presently being developed and evaluated under 
.contract for AiPIQiS). 

i,. Snow and ice which accumulates on the gauges and instruments 
should be cleaned off during the winter months in order to 
prevent incorrect precipitation depth determii nation and sample 
contaminatiO'n due to blO'W off into the sample container.. 



fc 

^^ 1 Concord -Sciennfic Cofporoticf 



?^«ff7*^':<-r'sf ' 



- 3,21 - 



Ffe€2e thaw conditio^ns can also lead to instrument freeze up 
ind failure. This procedure should be done regularlly by the 
operator and verified by the technologist during site visits, 

6. All sites visited had suifficlent Inventory to carry o^ut their 
requi red samipl i ng responsi bi 1 1 ties. 

7. Procedures for record keeping other than operator sheets are 
quite variable and should be standardized(fol low procedures in 
Operations Manual). The additional records (log books) that 
the Qiperators keep should be incorporated into the operating 
procedures and data validation procedure. 

_ 3.2 Teichnol ogi st Perf ormiance 

During the Phase I Audit two regional technologists were 
visited, the technologist in the Southwest Region and the technologist 
in the Southeast Regioni. Each technologist is responsible for cymyla- 
tive and event (daily) wet and dry deposition sampling stations and the 
associated sampling protocol. The primary objective of the technologist 
audits was to assess how well the technologist is performing his duties 
as described in the APIOS Technical & Operating Manual. A secondary 
objective is to assess recommendations made by the technologists for 
Improvements to the operating procedures. 
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During each o^ the two tec!hnologist audits the regional event 
dry deposition sampling sue was visited where an event wet deposition 

conector ir. also located. Blank quest ionnai res complleted during these 
visits are included in Appendix III, Also in Appendix HI 1s a listing 
O'f other questions that were discussed with the regional technologists^ 
concerning their API OS duties. 

The findings of the technologist audit indicate that for the 
most part the regional technologists were following the operating and 
technical procedures as described elsewhere (B^ardswick 1983a). There 
are a nu'mber of general areas hoiwever which the technologist does not 
fully follow the procedures. These are: 

1) handling of filters (use of tweezers,, area of filter handling, 
washing of filter packs^, disposable gloves not being worn) 

2) instryment calibration (Sangamo/MICs Sequential and Low-Vol 
safflplers) 

3) routine maintenance of instrumentation 

4) samiple storagi (at field sites and in regional offices) 

5) operator training and upgrading 

6) notifying head office of site changes 

The technologists need to review their operating proce-dures 
and a training/review session be conducted by head office to instruct 
the technologist in areas which he is deviating from the documented 



D 
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operating procedure. It is the opinion of auditor however that only 
"operator training and upgrading" (item #5 O'n previous page) is having 
an immiediate adverse effect on sample integrity. The other points 
should be addressed at a retraining and upgrading course that should 
could be held at head office semii -annual ly for all regional techmolo- 
gists. It should be noted that the finalized documented procedures that 
were used for the technologist audits have only become available to 
APIQiS personnel within the last six nionths. 

Specific findings fromi the two technologist audits that could 
affect data quality and the appropriate corrective action that should be 
tiken are shown below: 

London and Kingston Audit Findings 

1) Calibration of the Longwoods Sequential indicated the instru- 
ment '"'voluime counter" recorder was Oflly registering 75 % to 85 
% of actual volumetric flo^w. The Charleston Lake sequential 
sample "volume counter" was registering 88 % to 95 % of actual 
volumetric flow. Corrective Action Calibrate Instrument, 

2) Sequential daily total flow voluraes have been dropping stead- 
ily over the past year at the Longwoods site. Corrective 
Action Service sampler pump and check plumbing connections 
for leaks. 
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1} Sequential sampler rotameter calibrations at both LongwoO'ds 
and Charleston Lake are mioni-'linear and at the operatiO'inal 
rotameter reading of 25 £/min are reading 5 % to 10' % greater 

than the actual flow^ Corrective Action Calibrate rotameter 
routinely (every six months). 

f) Sequential samplers in both southeast and southwest region 
have never been serviced by regional technologist.. Corrective 
Action Follow routine maintenance procedures for sequential 
sampler described in the Technical and Operating Manual. 

S}' Parked vehicles (and especially left running) can be a signif- 
icant source of contamination to samples being coljlected 
nearby. Corrective Action Vehicles should not be parked 
and/or left running near samplers (especiainy if samplers are 
downwind) , 

6) Only teflon coated tweezers should be used for filter hand- 

11 n g . Tweezers for handling of W40 , Nylon an d Tef 1 o n f i 1 1 er s 
should be kept in a separate rinsing solution than the impreg- 
nated W41 tweezer rinsing solution. Correction Action Review 
O'perating procedures. 

Finally the regional technicians 1n APIO'S are required to work 

independently o^ut of MOE regional offices with minimal direct supervi-- 
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si on while in the office and in the field. The auditor found that while 
some procedures are not followed to the letter (retraining would correct 
most of these) both technologist's performance was within the require- 
iment for the collection of good data. Their relationship with site 
operators, ability to think independently, and solve problems while in 
the field make them one of the real strengths of the APIOS programme. 

3.3 Performance of Data Validation and Screening Procedures 

In discussions with .APIO'S personnel it was decided that the 
data audit would cover cumulative wet deposition data fo^r the period 
July tO' December of 1981 (known as the study period). The data manage- 
micnt systemi including data handling merging and editing is described 
elsewhere (Bardswick 1983a) and the data validation procedures for 
cum'ulative precipitation data in another document (Kirk 1983). The 
performance audit checked whether the procedures described in these two 
documents mentioned above were correctly applied and with the use of 
non-routine manual screening techniques if the auditor could identify 
areas where data quality was being affected. As is discussed in Section 
4.6 the overall data managemient and validation procedures have been well 
thought out and have led to the reporting of qualified data. 

The audited data set was made up of approximately ISQi samples 
collected at 36 cumiulative monitoring sites. The data used in the audit 

were from the follO'wing sources. 
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Final Reported Data 



Field Sheets 



Operator Sheets 



Co'mment Summary 
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APIOS Honthly/28 Day Cumulative Precipitation 
Chemistry Listing 

sheets that co^ntain deta,,ils (eg. site name,, 

sample #, sample type., comments about the 
s amp 1 e e t c . ) of in d i v 1 d u a 1 s amp 1 e submis- 
sions. Prepared by regional technologists 
and submitted along with the sample to the 
laboratory. 



sheets that contain details of the ofl-site 

sample collection (eg. site name , -sample 
types, operator name etc.). Prepared by the 
site operator, 

summaries of office and field comments 
app 1 i ed to cumu 1 at i ve dat a for the per i od 
July 15, 1981 to January 15, 1982.. Indivi- 
dual sumimaries were prepared for each site. 

from the ''Monthly Record of Meteorological 
Qibservations in Eastern Canada" (July 1981 - 
January 1982). Available from the Atmos- 
pheric Envrionment Service. Daily record of 
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precipitatloni depths occurring at meteorolog- 
ical statiO'ns, 

MO'nthly Summ.aries -from "APIOS Cumulative Network Monthly 

Summary of Factors, Affecting Samples", 
Summaries prepared by technologists of 
cumulative samples collected. 

The checks that were m'ade on the data were meant to: 

- ensure that documented screening and validation checks were being 
properly carried out. 

- detect errors in the data handling system that would not normally 
be detected using only the documented procedures 

- use ancillary information (eg. CLIMAT records to verify that data 
are as complete, accurate, precise and comparable as possible. 

A description of the checks carried out along with the find- 
ings are described below. 

1. Check Operator Sheet against Field Sheet. This involved manualjy 
comparing the data recorded on the operator sheet to those which 
are recorded o^n the field sheet. Field sheets were available for 
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•* 
all sites, while the operator sheets were available for all sites 

except those in the southeast region, A total of twenty four sites 

(approxi'mately IW samples) were exarnined. 

Findings A summary of the discrepancies between the Field and 

Operator Sheets is sho'wn in Table 3,3..1. In most cases the discre- 
pancies appear to be due to an error in information transfer or 
miissing information. It is recommended that the technolO'gists be 
made aware of these types of discrepancies and a system introduced 
that would prevent them from occurring in the future. Such a 
system could involve the QA coordinator comparing the operator and 
field sheets eyery six months.. When a discrepancy is found the 
technologist is made aware of it and a revised Field Sheet 
submitted. 

2. Check Field Sheet against reported data (MOE, 198.3). This 
involved manually comparing the data recorded on the field sheet 
with the APIOS cumulative precipitation reported data. Field 
Sheets and reported data were available for all sites for the 
period July 1981 to Decemiber 1981. A total of thirty six sites 
collected samples and there were data on approximately 180 samples. 
Approximately 50 % of the samples were spot checked. 
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TABLE 3.3.1 
Discrepancies Between Field and Operator Sheets 



Number of 
Occurrences 

i 

13 
4 



1) Sampling dates on operator sheet do not 

agree with dates on field sheet 

2) Sampliing time o^n operator' sheet does not 
agree with time on field sheet 

3) Operator recorded precipitation during sample 
change but Technologist did not 

4) Sampler malfunctioned during sampling period ? 
but Technologist did not provide a comment 
on the field sheet 

5) Operator sheet incomplete (e.g., no operator 14 
name or sampling date) 

6) No operator sheet ^ 

7) Storage gauge reading on operator sheet does ■ 1 
not agree with reading on field sheet 

8) Operator recorded commient about sample 16 
(insect, leaves, etc.) but Technologist 
did not record comment on field sheet 

9) Operator recording time as Eastern Standard 3 ^ 
Time during the suimmer and Technologist did not (only at 
record times on field sheet as Daylight Saving • Bear^Island 

Timie 



site) 



Note: A total of 24 sites were checked (approx, 140 samples) 
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depths sihO'Uld be performed ey&ry six months by the QA Co'-ordioator. 
If a discrepancy is found the regional techinologlst shO'Uld be 
cO'Ht acted to confirm the correct value and the data base changed 
accordingly,., 

4. Check Deviations from Specified Sampling Date and Time. This 
involved determining the specified API OS samipUng dates and times 
as 1s shown In Table 3.3.2 and then checking the reported date and 
time to see if a discrepancy occurs. 

Findings After review of all s^amplles in the study period it was 
determined that 29 % of all the samiples had samipling dates that 

deviated from those shown in Table 3. 3. ,2, The sampling time^for 61 
% of the samples were not within the specified 070'0 to 0i900^ time 
period. The number of Incorrect sampling dates and times should be 
determined semi-annually and the technologists informed of these 
deviations and the sites at which they are occurring. The QA 
Co-ordinator and regional technologist can then work towards h,aving 
the regular operator change the sample at the specified date and 
time and if necessary the alternate oper,ator can change the sample. 

The APIOS sample collection protocol and subsequent Integrity of 
samples relies In many cases on the goodwill of the site operators 
to carry out the required sample handling procedures. The QA 
Co'-ordiantor will need to determine if the benefit fr,om requiring 
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TABLE 3.3.2 

APIOS Sampling D'ates and Times Foir Audit Study Period 
for Cumulative Precipitation and Sample ColVectroni 



Sample Start Sample End 

Sample WO'nth D'ate Date 



Sample Time 



July 



June 30 July 31" O'/OO' to 0^90€i local time 



August 



July 31 August 31 0700 to 0900 local time 



September August 31 ■- September 30 0700 to 0900 local time 



October September 30 Octo^ber 30 0700 to 0900 local time 



November 



October 30 November 30 0700 to 0900 local time 



December November 30 January 5 0700 to 0900 local time 
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the operators to adhere more closely to the sampliing schedule will 

have a greater compensating negative effect on the operators good- 
will, which is very important to APIOS. 

5. Check Data Validation Procedures., This involved determining if 
the procedures for validating cumylative data as described else- 
where (Kirk 1983) have been correctly executed. These procedures 
involve qualifying data through either an office commemt applied to 
the entire samiple {eg. calculated/observed pH discrepancy) or an 
unreliable comment (U) applied to an individual reported parameter. 
The type of procedures used to validate the data are: 

Sample Analysis Integrity Checks 

- lo^nic Balance 

- Theoretical vs. Observed Conductance 

- Theoretical pH vs. Observed pH 

- Free Hydrogen vs. Total Hydrogen 

- Sample Representativeness - Collection Efficiency 
Gross Limit Checks 

Statistical Check for Outliers 

The execution of the data validation procedure (Kirk, 1983) were 
spot checked with the data supplied by APIOS for the audit. 
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Findings The procedures in all cases examined were correctly 
executed. The procedures themselves however might require modifi- 
catioin. These proiposed modifications will be discussed as part of 
the systems audit (Section 4.6). 

S. Chieclk_ Summary of Field and Office Comments, This involved tabula- 
ting site by site all the office and field comments for all the 
cumiulative sites as well as the samipler collection efficiencies for 
the period July lO^, 1981 to Jan. '15, 1982 (Table 3,3.3), This 
table provides a quick overview of the types of commients which are 
being appended to analyzed samiples. The auditor then objectively 
and subjectively reviewed the table to identify potential site 
problem's which could effect data quaTity. Certain field or office 
comments if occurring frequently can be good indicators of sampling 
coflt ami' nation, poor instrument performance or non -representative 
siting as is described below. 

Field Comment Code Tndex 

A -' Insects in sampTe 

B - Leaves in sample 

C - Particulates In sample 

D- - Fibres in sample 



fn: , 
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TABLE 3.3,3 
Frequency of F<gld and Office Comments and Efficlenctes 



Station 








Flelc 


Coniiienit 


s 






Office Conments 


# 


i of Records 




E * 
























of 

Records 


with office 
Cfximents 


E* 


Std. 

iDe¥ . 


Conments 


A 


e 


C 


D 


E 


IF 


G 


H 


I 


J 


K 


I 


Q 


1 


C 


H 


J 


M 


N 


T 


X 


Colchester A 


4 




4 


1 






1 


1 






















1 






6 


6 


74 


21 


/ 


Merlin 


3 




2 








1 


1 








1 














1 






6 


5 


?B 


36 


/ 


Port Stanley 


2 




4 


3 






2 
















1 


I 






I 






6 


5 


76 


35 


,/ 


Hlilkesport 


3 




3 


2 






























1 






6 


4 


87 


21 


'/ 


Alvlnston A 


2 


3 


3 


1 
























1 




1 


I 






6 


6 


83 


31 


/ 


Shallow Lakifi A 




1 


5 


1 






2 


1 


1 




















2 






§ 


5 


92 


53 


^ 


Paimenston 


1 




2 








2 




1 










M-1 










2 






6 


3 


60 


22 


mi. Low E 


Hurofli Park 










































2 


3 





68 


H/A 




Water lofl 






3 


3 




1 




1 




1 












1 






2 






6 


6 


64 


42 


? Low i, UkZ 
Reg. *¥§. Es76 t 


Dorset 


1 




1 










1 




2 




1 


2 












1 






6 


4 


66 


23 


/ 


Milton 


3 












i 


1 
















I 






3 






6 


4 


57 


33 


J LOM E 11x3 


yxbridge 














I 
























2 






§ 


1 


11 


36 


1 Low Ip only 1 field 
conment 


Wllberforce 


I 




4 








2 


2 














1 








2 






6 


4 


57 


38 


T Low E HnZ 


Cffiipbellford 


4 






1 






1 


1 






















2 




6 


5 


53 


31 


1 Low E Nx2 • 


Coldwater 


2 




1 






1 


I 


1 


1 


1 




1 


1 


















4 


3 


70 


12 


/ 
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Kaladar 






1 






1 


3 


3 


1 


1 










1 








1 






6 


4 


60 


27 


? Low E 


Snith's Falls 


S 












2 


2 










1 






2 






2 






6 


6 


65 


28 


/ 


Dalhousle Mills 


1 


1 


1 


2 






2 


2 










1 




1 


I 




1 








s 


S 


79 


13 


/ 


Golden Lake A 


1 






1 






1 


1 






















2 






s 


3 


106 


86 


Reg. Avg. 1-77 1 


McKtlTar A 


I 




6 


5 


2 




4 


4 






















1 






6 


6 


69 


21 


/ 


Killarney 


1 




5 


5 






i 


1 




















1 


2 






6 


6 


58 


27 


? Low E Nx2 


Mialtawa A 


z 




2 


3 


2 




4 


3 










1 












1 






6 


6 


74 


31 


/ 


Bear Island 


1 


3 


5 


5 






I 


2 








1 




















§ 


6 


75 


29 


/ 


Ramsey A 




1 


5 


6 






2 






























6 


6 


79 


9 


/ 


'GoMganda 


1 




4 


5 




1 


3 


3 








I 














3 






6 


i 


50 


23 


Low E iNxJ 


Mo'onbeam A 


3 




6 


5 




2 


1 


1 


1 












1 


2 






3 






6 


fi, 


49 


30 


E, N:k3 !Hx2 


Whitney 






1 








3 


1 


2 






1 














1 






6 


6 


60 


10 


7 Low E 


AttawaptsHcat 


Z 




4 


2 






1 


1 














1 


1 




2 


5 






5 


5 


21 


10 


lad i N:x5 

Reg. Avf., E-Sl % 


Dor ion 


3 




4 


5 




I 








1 
























6 


6 


86 


la 


/ 


Naklna 


1 




5 


5 




2 




1 




1 




1 


1 




3 


4 




3 


1 






6 


6 


72 


21 


mi. Cm 3, Hx4 


£ar Falls 


3 




5 


6 




3 


3 


2 


1 


1 


















5 






6 


i, 


32 


21 


Poor E iM,5 


Pickle Lake 


2 


1 


5 


4 


1 




2 


2 


1 












3 


2 




2 


3 






6 


i 


51 


24 


Low E ix3, Cx,3 


Quettco 






1 






































1 


1 








Expi Lakes 


1 




I 


2 


I 


1 






i 




I 






















3 


3 


92 


15 


/ 






















































iRe§. Avg. £=67 S 



I 



en 



A - Site audited during Fall 1983 Audit / - Nimber of field andi/or office conments and E valye acceptable ? 
* - Evaluate site characteristics 



Check out reasons for multiple comieints. 
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- can b€ an indicator of potential s ample contamination,. If 

occurring in conjuction with, office comment C„ H„ J, M the 
potential for contamination is greater. If possible the source 
of the contamination should be identified and eliminated. 

E - Sample not submitted 
F - Sampler malfunctioned 
G - Sample spilled or leaked 
HI - Volume incorrect 

- comments E-H will lead to incomplete data being collected. The 
reason (eg. poor handling of sample, inferior sample bags, 
instrument performance) for frequent occurrence of these comments 
should be determined and corrective action taken if necessary. 

I - Event(s) missed 

J - Wet side open when not precipitating 

K - No precipitation collected 

L - Part of event missed 

- commients I-L indicate that if any sample was co'llected it will 

not be completely representative of the deposition occurring O'Ver 
the entire sampling period. If occuring with field comment F and 
office comment N usually this indicates a problem with either the 
,c,ol1ictor or the 115 VAC power line. Discussions with the field 
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techniologist usually reveals the cause of the problem and apprO'- 

pn'ate corrective action can be taken. 

Office Comment Code Index 

C - calculated/observed conductance discrepancy 

Hi - calculated/observed pH discrepancy 
J - A pH 1 arge 

M - poor ionic balance 

T - free hydrogen exceeds total hydrogen 

- comments C-M and T Indicate poor sampler quality. This can be 

due to contamination,, through improper operator handling of 
samples or due to wind blown co'ntamination (usually occurs with 
Field Comments A-D). These comments may also be the result of 
lab analysis problems. 

The source of the co^nt ami nation should be identified and eliminated If 
possible, 

N - abnormal sampler efficiency 

Indicates an abnormal sampler collection efficiency (determined against 
Storage Gauge) less than 50 % or greater than 120 % which ysually 
implies an instrument problem during the sampling period (during winter 
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months elevated windspeedls can also' lead to low collecti'O'ni efficien- 
cies). High collection efficiense (>150 %) can also be due to inaccur- 
ate storage gauge headings. The abnormal sampler efficiency should be 
discussed with the appropriate technologist and the cause of the problem 

corrected if possible. 

Findings Table 3.3.3 shows the frequency of the field and office 
comments along with sampler efficiency colllection for the period 
July 15, 1981 to January 15, 1982 for cumulative precipitation 
samiples. At some sites there is a potential foir data quality being 
affected (sites indicated by ?) These sites should have the cause 
for multiple comments or low efficiency determined. Corrective 
action should be taken if possible tO' correct the cause. For other 
sites (Go'wganda, Moonbeam, Attawaplskat, Nakina, Ear Falls and 
Pickle Lake) immediate action should be taken to determine why so 
miany co^mmients dr& being generated and correct the cause of the 
problem. 

7. Check Inter-site Comparison. This involved subjectively comparing 
nearby sites to see if any bias at a site could be detected. The 
four groupings of sites used were: 

1 Dior ion. Pickle Lake and Nakina 

2 yaterloo, Milton and Palmers ton 

3 Ramsey, Gowganda, Bear Island and Moonbeam 

4 Golden Lake, Whitney, Dorset and Mattawa 
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Note: Some of the above sites have been replaced. 

The data from! the sites were compared for frequency of office or 
field comments, comparison of monthly pH measurements,, comparison 
of possible soil contami nation parameters (Ca, Mg'h and comparison 
of possible human or road salt contamination parameters (Na^, CI). 
The study period was from July 1981 to December 1981 .■ 

Findings Table 3.3.4 shows any suspected bias of data collected at 
a site determined by comparing the individual parameters {eg. 
Table 3.3.5 Inter Station Comiparison. DoriO'n, Pickle Lake, Nakina) 
of the nearby sites. Causes for the biases shoo Id be determined 
and corrective action taken to eliminate the cause. For exampTe it 
is suspected that at Oorset construction was occurring near the 
sampling site during the study period which possibly led to high 
soil contamination parameters. This possiblility should be checked 
by examining on site operator records to determine if and when the 
constructioin did occur. If a correlation between the construction 
periods and the period of high soil contamination is found this 
Information should be reported in the forthcoming semi-annual data 
quality report. If no correlation is found other sources of soil 
contamination should be evaluated. 
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TABLE 3.3.4 
Inter-site Comparison (July 1981 to- December 1981) 



Site Groiuping 



1] Dor ion. Pickle Lake, 
Nakima (see Table 3.3,5; 



Suspected bias due to: 



2) Water Too, Milton, 
Palmefston 



3) Ramsey, Gowganda, Bear 
Island and Mloonbeam 



4) Golden Lake, Whitney, 
Dorset and Mattawa 



Nakina and Pickle Lake - soil 
co^ntami nation due to elevated Ca 
and Mg and office comments C 
and/or M five O'Ut of the six 
months and high pH's 

- Nakina and Pickle Lake - human 
or road salt contamination due 
to elevated Na and CI and office 
comment C and/or M five out of 
six months and high pH's 

Milton - possible soil 

contamination due to elevated Mg 

No other detectable bias 

MoO'nbeam' - soil contamination 
due to elevated Ca (2 months 
[Ca] > 0.6 mq/1) and Mg 4 

months [Mg] > OlOS mg/1) and 
high pH's (4 months pH > 5.0) 

Mlat t aw a - s amp 1 e h and! i n g 

problem due to 4 out of 6 months 
s amip 1 e s pilled or 1 e ak e d ( f i e 1 d 

comment G) 



Whitney - also appears to 
s amp 1 e h and 1 i n g pr ob 1 em . 
reason as above. 



have 
S»e 



and 



Dors et - soil c o n t am i n at i o n 

possible human or road salt 
contamination for highest [Ca] 5 
out of 6 months, highest [CI] 5 
out of 6 months, highest [Mg] 2 
out of 6 months and highest [K] 
3 out of 6 months. 



© 
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nter-Statlon Comparison 



e 













Dorlon, Pickle 


Lake, Nakina 












■ 'l 


Eiuge 




Field 


Office 




pH 
















station 


Depth 


E 


Conwient 


Comment 


Volume 


lab 


SO3 


MO3 


Ca 


Cl 


Mg 


:K 


Na 


July 


„ 




i|i 






















Dorlon 


H.O 


94 


AD 


/ 


430 


5.67 


1.85 


0.28 


0.21 


0.07 


0.045 


0,020 


0.050 


Pickle Lake 


47.0 


/ 


ACG 


NCH 


460 


6.57 


2,35 


O.ll 


0.49 


0.27 


0,135 


0.570 


3.500 


NiaJktna 


20.0 


90 


AD 


/ 


585 


6.32 


0.50 


0.12 


0.34 


0.09 


0.075 


0,020 


0.010 


Ayqust 




























Dor ion 


41.0 


84 


ACO 


/ 


1125 


4,89 


0.80 


0,11 


0„06 


0.08 


0.020 


O'.OSO 


0.020 


Pickle Lake 


20.7 


/ 


NICE 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


Makina 


3,2.5 


86 


DC 


HCM 


915 


5.68 


0.30 


0.07 


0.23 


0.10 


0.045 


0,020 


0.010 


September 




























Dor ion 


102,0 


88 


AD 


/ 


2945 


4,59 


1.50 


0.20 


0.06 


0.02 


0,010 


0.010 


0.020 


Pickle Lake 


70.0 


/ 


BDGH 


!N!H 


650 


5.89 


1.05 


0.14 


0.40 


0.06 


0.075 


0.070 


0.182 


Nakina 


37.5 


81 


CD 


M. 


990 


6.80 


1.30 


o.ia 


1.63 


0.22 


0.295 


0.030 


0.030 


October 




























Dor ion 


57.5 


75 


CO 


/ 


1416 


4,44 


1,60 


0.30 


0.12 


0.06 


0.010 


0'.030 


0.050 


Pickle Lake 


39.2 


71 


ACD 


C 


914 


4.95 


L25 


0,20 


0,36 


0.06 


0,060 


0.050 


0,156 


iakioa 


33.6 


72 


CFH 


HCM 


794 


5.82 


1.75 


0.28 


0.80 


0.09 


0.170 


0.020 


0„020 


November 




























Dorlon 


27.0 


112 


CD' 


/ 


990 


4,30 


1.95 


0.57 


0.17 


<.01 


0.025 


0,020 


0.050 


Pickle Lake 


40.0 


80 


CD 


HCM 


1039 


6.88 


1,15 


0.26 


1.63 


<.01 


0.310 


0.020 


0.182 


Nakina 


44.9 


33 


CDQL 


NHC 


488 


6.87 


2.15 


0.45 


i.g? 


0.09 


0.420 


0.020 


0.040 


DecefBber 




























Dor ion 


40.0 


59 


CFJ 


/ 


772 


4.36 


1.30 


0.42 


0.07 


0.10 


0.005 


0,010 


0,030 


Pickle Lake 


67.8 


43 


CD 


IN 


957 


4.73 


0.55 


0.17 


0.10 


0.09 


O.OIO 


0-020 


0.050 


Nakina 


22.5 


66 


COJF 


NHC 


489 


4.37 


0.80 


0.48 


0.10 


0.10 


0.010 


0.020 


0,030 



I 
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The existing computerized data validation system is quite good 
In determiining if the individual parameters are within certain llimits 
(determined from historical data), or if the chemistry of the sample 

satisfies what can theoretically occur in rainwater samples (eg. integ- 
rity checks) or if a value 1s a statistical outlier. This information 
is valluabTe in assessing the quality of data being collected. The 
system however does not provide the necessary checks to detect and help 
prevent factors which can affect the quality of data being collected 
(eg. soil contamination, instrument performance). It is recommended 
that additional manual screening be employed in order to allow problem 
areas to be detected quickly and corrective action taken. A,s described 
in this section areas where manual screening could be effectively 
imiplemented into APIOS include (soffle manual screening is presently being 
done in some of the areas listed below). 

I Checking operator sheet against field sheet 

1 Checking iField sheets against reported data 

1 St or age gauge depth check 

# Deviations from scheduled sampling date and time 

i iField and Office Comment Sumimary 

i Inters ite ComiparlsO'ns 
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4, SYSTEM RELATED AUDIT FINDiINGS 

The primary objective of the APIOS networks is the quanifiica- 

tiion of both wet and dry dlepO'Siton patterns across the province of 
O^ntario (Chan et al . , 1982)., The system related audit procedures 
involved reviewing network operations and systems to determine how well 

they satisfy the objectives of the APIO'S monitoring network. 

The quality of the data collected from the monitoring networks 
IS quality assured by a number of quality control procedures. Through 
these quality control procedures quantification of data accuracy, 
precision and completeness is possible. These procedures also act as a 
means of detecting and preventing problems that can occur in the APIOS. 

The findings of the systems audit after reviewing the O'verall 
operating system and the QA system generally assures that good quality 
data is being reported. Marked improvements since the 1982 audit were 
noticed in the areas of network documentation, data validation and the 
implementation of additional quality control routine procedures (eg. QC 
samples, co- located samplers) that will allow quantification of data 
quality. Since data from the recently implemented routine QA procedures 
is not yet available,, it was not possible in the Phase I audit to 
quantify data quality. ,I,t is expected that this qualification will be 
possible during the Phase II audit. 
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The forthcoming QA M'anuall will bring together all the 
necessary QA procedures into a systemi that will enable data quality tO' 
be quantified, and to ensure the operating procedures are being carried 
out correctly. The QA manual preparation should be carried out as soon 
as possible. 

This section discusses areas where changes could be made to 
the existing operating procedures and also additional prO'Cedures that 
should be developed and incorporated Into the QA Manual. 
Recomimendations from this section are summarized in Chapter 5. 

4,.l Network Document at i on 

Documentation as described elsewhere (Vet, 1983) can fall into 
a number of different areas: 



Reports 



Log books 



Forms 



- data*, network quality assurance, audit, 
laboratory quality assurance 

- s i t e * J, regional, head office ( Q a 
co-ordinator) special studies 

- operator*,, field submission*, lab 
S.ubmiission*, site change*, corrective 
action, site description* 
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JO'b Description - APIO^S prO'ject manager* j, technical co- 

Oirdinator*, QA coordinator*, technologist*,, 

operator* 
Manuals - operator*, field operations** instrumienta- 

tion*, laboratory operations* QA 
BackgrO'Und Documents - APIQiS overview*, site description*, QA 

Plan* 

* already exist as part of a separate document 

A description of the contents of each of the documents above 
should b€ included in the QA Manual (forthcoming from APIOS) along with 
the appropriate documentation control system that assures the dOiCument . 
will be periodically reviewed, updated if necessary and any updated 
documents distributed to the appropriate personnel. Within APIOS the 
operational manuals, copies of forms and an APIO^S overview are contained 
in one main document (Technical and Operating Mlanual,, Bardswick 1983a}. 
This manual contains almost all of the information required to operate 
the network from a technical standpoint. It makes use of a well thought 
out documentation control and distribution system and is a major 
improvement" since the 1982 audit was carried out. The one criticism is 
that it is not geared specifically to its intended user. It is a good 
manual for a technical or network co-ordinator but its usefulness 
decreases as an operational manual. Evidence of this was noted during 
the site audits where most operators were unsure about the use of the 
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manual. It is recommended that the existing manual be used for person- 
nel responsible for mianagement of field operatiO'ns (technical co- 
ordinator) and that parts of the manual b€ used to prepare a separate 
Operator's manual, Fielid Operatio.n"s Manual (for technologists) and 
Instrument Manuall. 

The mO'St important recommendation from this audit concerning 
network documentation is that the forthcoming QA Manual be prepared as 
soon as possible fo^r it will Insure that the many QA procedures des- 
cribed In the APIOS QA Plan (Bardswick 1983b) are developed (if they 
aren't already) and implemented. This will assure that the quality of 
data (accuracy,, precision, completeness) produced by APIOS may be 
quantified. Also procedures fromi the QA manual should be put in- place 
to detect problems and correct them, and preventive type procedures 
instituted tO' prevent problems from occurring in the future. It should 
also contain details of the contents of the periodic QA reports toi be 
produced by AiPIQiS, job descriptions of perso^nnel within APIOS and 
sources of the background documents {eg... overview of the network, QA 
Plan). 

In reviewing the network documientation other procedures that 
sho'uld be developed .and or documented are: 

- calibration procedures for the most part for .APIQiS instruments 

and gauges have been developed .and are described elsewhere 
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(Bardswick,, 1983a). In order tO' be better able to quantify 
instrument performance, procedures should be further developed 
for the Sangamio/M:.I,C. and the Aerochem Matrics sarnplers. 
All calibration procedures should include a schedule for the 
frequency and time of year when the calibrations should be 
carried out. Included in the forthcominig QA manual should be 
a description of procedures for how the calibration results 
will be used to validate data. 

servicing procedures for API OS instrumentation for both opera- 
tors and technologists, including a trouble shooting guide 
should be included in a proposed Instrument manual. 

a description of the initial training programme for hew O'pera- 
tors and new technologists along with an upgrade training 
programme to be carried out on a routine basis or when new 
procedures are introduced or should be included in the QA 
Mianual* 

detailed Corrective Action Procedures to be carried out when a 
problem is detected. Some of these procedures (eg. Site 
Change Formi) have been partially developed- The completed 
documentation should be described in the QA Manual and then 
incorporated where necessary into the routine operating 
procedures. 
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the routine and non-rO'Utinie QA procedures that will b€ used to 

assess data accuracy, precision, completeniesSs comparability 
represent at iveness shO'Uld be included in the QA Manual (sec- 
' tion 4.8). The development of these procedures willl no^t be 
straight forward especially for such things as accuracy with 
regards to wet depo'Sition data, but is very necessary in 
proividing data users with an estimate of how "go^od" the data 
is. Work being done by other groups (NADP) should prove help- 
ful in this development. 

Much of the basic document framework for APIOS has been pre- 
pared with the completion of the "Technical and Operating Manual" and 
the "'APIOS QA Plan". Tn order to tie all the documents and missing 
information together and to assure the production of quality data,, the 
preparation of the QA Manual is required. With this document many of 
the recommendatioins included in this report would be satisfied. Using 
the QA Plan as a guideline and input from the Phase I Audit the QA 
Manual preparation should begin as so^on as possible, 

4.2 Sampling Protocol 

The sampling protocol for the sake of this audit includes the 
tasks carried out by the operators and technologists for the prepara- 
tion, handling, storage and shipment of wet and dry deposition samples. 
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It will also' include other ancillary tasks* such as the storage gauge 

prO"Cedures, which dO' not directly affect deposition samples, but do lead 

to the collection of deposition related data. 

In general the sampling protocol developed and used by API OS 
is quite rigorous in collecting representative and comparable samples 

with a minimal potential for sample contamination,. During the site and 
technologist audit and in reviewing the dO'Cumented procedures however 
modifications to the sampling protocol should be considered. These 
include: 

1. In the cumulative wet and the event wet sampling protocol the 
operator puts a gloved hand inside the sample bucket to smooth 
the bag and improve its fit in the bucket. The procedure 
specifically states this "only be done using a new clean 
disposable plastic glove". It was noted during the site 
audits that often the operator does not put on a new glove and 
so carrying over contamination from other previous procedures 
is a definite pO'Ssibility. Even when operators did put O'n a 
new glove they often contacted surfaces with the gloved hand 
prior to touching the sample bag. In one case when the opera- 
tor placed his hand in the bucket part of his clothing touched 
the samiple bag surface. Unless the operator thoroughly under- 
stands how easy it is to contaminate precipitation samples the 
potential for sample contamii nation is great. 
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It is recommended that another methO'd be adapted to have the 
sampTe bag fit the bucket pro'perly,.. TwO' possible methods to 
be considered are discussed in Section 4,3. 

2. In the Operating Manual as part of the Cumulative Wet Operator 
Procedures there are no instructions as to where the collected 
samples should be stored.. In order to minimize any post 
sampling contamination effects (eg, biological activity) it 1s 
recommended that where possible the samples be stored in a 
refrigerator and that technologists not expose the samples to 
temperature above 4° C for any extended period of time i.e. 
don't leave samiples sitting in uncooled container in the back 
of a van^ for 2 or 3 days as was noted during this audit-* 

3. The washing of filter packs along with filter handling proce- 
dures for use in the cumulative and event dry deposition 
sampling programme's can,, if not carried out properly,,, be a 
significant source of contamination ,. The regional laboratory 
set-up will usually dictate what facilities are available for 
washing the filter packs. (eg. Southwest Region). In order 
that the effect of filter pack washing can be quantitatively 
determined,, it is recoimmended an extra pack (HIandling Blank) 
be loaded monthly, taken out to the event dry deposition site^ 
left in its bag in the sampling building, returned along with 
the corresponding week of filter samples, and 
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submitted to the lab for analysis. This Handling Blank would 
also yield information on other sources of contamination due 
to handling. A handling blank procedure is described in the 
Operating and Procedures Manual, but does not cover the full 
range of potential contamination sources mentioned above. 



I i,,, It is recommended that the operator and technologist be 

Instructed to clear any snow accumulation off of the Sangiamo/ 
MIC and Aerochem Metrics during winter months. The accumu- 
lated snow can be wind blown and collected in the sample 
bucket and during freeze thaw conditions can lead to instru- 
ment freeze-up and failure. 



I* At one event site the operator was still using a standard rain 
gauge during the winter sampling period when the Nipher should 
be used. A schedule included in the operating procedures of 
I when instruments and gauges are to be used during different 

times of the year would prevent this problem occuring in the 
future.. 



4.3 Instrumentation 

Sampling instrumientation for collection of wet and dry deposi- 
tion has been evolving as the knowledge of the "acid rain" phenomenon 
has gro'wn.. Most of the sampling instrumentation used In APiOS has been 
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either modified^ completely designed or developed and manufactured to 
satisfy the evolving n€eds of APIOS. While the present equipment has 
undergone a comprehensive development and approval programme, there are 
stiin some changes that could be incorporated to improve sample collec- 
tion efficiency,, instrument per-f ormance, and operator safety. One 
general consideration that was not taken intO' account in the past and 
might have significant impact on data collected, is In determining the 
sampling orifice area which is used along with the volumie to calculate 
precipitation depths. In determining the orifice area the inside 
diameter of the sampling bucket or gauge is used by APIOi'S. HABP instead 
uses the diameter of the midpoint between the O'Utside surface and the 
inside surface of the bucket to determine orifice diameter. The argu- 
ment for this being that of the precipitation droplets that hit the 
bucket rim, half will fall into the bucket and half will fall to the 
outside of the bucket. This change in orifice area should be considered 
for the Aerochem SMetric bucket.. Suggested changes to sampling equipment 
are discussed below as part of the respective instrument. 

Sangamo/MIC Cymmulative Wet Depositi on Samipler 

- to prevent shorting between the sensing, heating and tempera- 
tyre-thermistor control circuits and eventual component 

failure, seal the exposed pin tops on the sensor card face 
with a weatherproof, non UV degradable material such as epoxy 
or polyester. Similar protection should be given to where the 
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card pins make co^ntact with pin sockets. This could be done 
by pro'viding a gasket that would fit between the sensor card 
back and the pin sockets. 

many of the components that are used on the Printed Circuit 
Board (IPCB) are not rated to be used in a cold environment or 
ynder conditiO'ns of condensing relative humidity (CRH). The 
performance of the PCB coimponents ynder these extreme condi- 
tions cannot be predicted and so Instrument performance cannot 
be predicted. This problem could be solved by using compon- 
ents that are rated for the extremes that API OS instrumenta- 
tion are exposed to. Another possibility is the addition of a 
thermiostatically controlled heater in the instrument .housing, 
to prevent the components being exposed to colder temperatures 
and prevent the quick drops in temperature which often lead tO' 
CRH. 

the use of protective screw on caps that fit over the limit 
switch plungers wo^uld prevent damage to the switches and 
subsequent instrument failure caused by overtravel of the 
instrument cover arms, 

substituting the existing stainless steel splash screen on the 
hO'Od with a peaked teflon coated roof (similar design to 
Aerochem Metrics) would prevent snow and ice accumulation and 
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subsequent blow off intO' the samipler bucket. The decreased 

weight of the cover by remo'ving the ice and snow would also 

decrease the strain on safnipler comiponents (m'otor, sprocket, 
chain) 

the use of a weatherpro^of military type connector on the 
sampler arm connection wire would allow for ease of installa- 
tion and servicing of the instrunnent. 

in order to quantify and better predict sampler performance 
(eg. sensitivity to rain drop size and intensity) it is 
recommended that work be carried out to develop a new type of 
precipitation sensor that wo^uld be able to m'aintain coinsistent 
sensor temperature over a wide temperature range and wind 
speed, and when detecting precipitation the sensor be set to 
detect a certain minimal rainfall rate (this takes into 
account both drop size and intensity) not be simply an on-off 
type sensor which has variable performance depending on 
climatic conditions as is presently being used. This 
recommendation could be acted on as a special study. 

. as was mentioned in the section on sampling protocol (Section 
4.2) a new method for improving the bag fit is needed to avoid 
possible contamination by the operator. One reason for the 
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problem is that trapped a1r in between the bucket wall and the 

bag is not able to escape (only true for short buckets, 

problem is decreased with long sampling tubes) preventing the 
sample bag froim laying flat against the bucket wall. Also, it 
is necessary that the diameter of the bag is larger than the 
inside diameter of the bucket in order to fit over the outside 
of the bucket. This leads to oversized sample bag and an 
imperfect bag fit inside the bucket. 

An improved bag fit could be accomplished through evacuating 
the air in between the sample bag and bucket walls (using a 
pump and tubing connection or by applying a small vacuum unit, 
to an outlet on the bucket wall). Another method would be to 
■hold the bottom of the bag in the bucket (through a clip or 
rod) and pull the portion of the bag that is folded over onto 
the O'Utside of the bucket down until a good bag fit is 
achieved. 

Aerochem Metric_ Event Met Deposition Sampler 

- to improve the sample bag fit see the discussion above 

- the sensor of the sampler especially during winter months at 
times is quite insensitive to the detection of precipitation. 
This is due to both the •spacing of the pair of sensor grids 
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and the lack of sufficient sensor heating. The present woirk 
being dom by APiOS 1n replacing the existing sensor with a 
Sangamo/MIC type sensor should improve sensor respO'nse and 
will also' impro've comparability with the cumulative wet 
depoisition sampler. 

- the use of a flexible "boot/"' over the co'ver arms where they 
meet the sampler body would help prevent the freeze up problem 
that can occur during winter months. 

Metrex Sequential Event D'ry Deposition Sampler 

- replacement of the rotameter with a mass floiwmeter and 
recorder system would give a good check on the measured gas 
meter volumes and a more accurate determination of the flow 
rate. 

- adding accumulated time counters on each channel of the 
instrument would give a check on the clock accuracy and an 
indication of any flow stoippages (eg, hydro failure) during 
the sampling interval 
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Metrex Low - Vol Cumulative Dry DepO'Sition Samplers 

- frequent failure of the sampling pumps requires that a more 

reliable pump be found and as the old pumps fail they should 
be replaced with the new more reliable model. 

Cumulative Storage Gau^igie 

- the orifice height above ground level should be standardized 
for summer and winter sampling. Presently this height may 

vary from 1 - 2.5 metres, 

- the large volume of ethylene glycol and methanol that is 
required for wintertime sampling presents a handling problem 
both in getting the chemicals to the sites and in disposing of 
them durimg the spring changeover. The use of a simple 
immersion type water heater and thermostat in the wall of the 
storage gauge (temperature set to 5^ C minimum) should prevent 
this problem^ because the summer gauge solution of water, with 
a capping layer of oil could be used all year round. 



^, j Conccrd oCiePTiiic '^crporarioi 



- 4.16 - 

Nipher Shielded Wintertime Event Precipiltation Gauge 

- the support stand for removing the collection vessel from 
1 inside the nipher shield is unsafe and shO'Uld be replaced with 
a mo're steady type of stand (preferably with stairs and 
handrail s)« 

- caps for the collection vessel should be provided so as to 
mil ml mi ze spillage and evaporation while the colllected samiple 
in melted. 

On Site Electrical 



all the site electrical supply lines fo^r the 115 VAC samplers 
should be protected by a Ground Fault Interrupt Circuit (GFIC) 
either in the fuse panel or preferably at the receptacle. 

the receptacle should have a cover (preferable aluminum or 
stainless steel) to prevent precipitation from contacting the 

receptacle with a hinged front door for access to the recep- 
tacle 
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4.4 Site Represent at i verness 

Site represent at iveniess in, APIOS is guided by the "Site 

Selection Criteria" (Bardswick 1983a) that are used for the finding,,, 
evaluating and approving of sites alo'ng with the internal and external 

auditing of these sites. Someone evaluating a site has to also be aware 
of network objectives and then uses the criteria as a guideline making 
"tradeoffs" of good and bad points about the site in determining how 
"go.od" a site it is. This makes it hard then to rate a site relative to 
the other sites in the network,, for often the "tradeoffs" necessary in 
one area are not necessary in another (eg. agriculture in Southwest 
Region). In determining then how good the APIOS "Site Selection 
Criteria" are, this fact must be kept in mind. The criteria must' 
provide a good guideline but still allow the evaluator to make an objec- 
tive and subjective decision of "how good" the site is. 

In APIO^S the same criteria are used for both cumulative and 
event monitoring sites. This Is fine except that the auditor generally 
should come closer to satisfying all criteria for cumiulative sites then 
he does for event. This is due to any degradading sample effects (dust, 
wind shadowing, power supply problems) o^n site would be easier to spot, 
and corrective action taken in the event network than they would in 
cumiulative due to the difference in samipling period and o^n site record 
keeping. This fact should be kept in mind when APIOS personnel are 
carrying out siting, internal auditing and rating of sites. 
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The siting criteria are generally quite goodj however there 
are several points that are not covered suff icienitly. These are: 

- criterion #3 (Bardswick 1983a) states "no object should be 
located within 5 meters of the sampler which extends above the 
height of the sampler, " With the additioni of colocated 
instruments and other equipment in instrument compounds, often 
instruments are located within 1. or 2 metres of each other. 
There is a large potential then for windshadowlng effects or 
blowoff of snow or dust into a nearby sampler bucket. It is 
syggested that this criterion be changed to have nothing above 
ground leve1_ within 5 metres of the samplers. 

« it is always difficult to site an instrumient in a predomin- 
antly agricultyral area due to the potential of contamination 
fro'm windblown soil, pesticides and herbicides. It is 
suggested that the criteria include, that for sites in an 
agricultural area that the site have a windbreak around 360i% 
and that there be no spraying of herbicides Insecticides or 
pesticides within 1 km. .This way the short range effect of 
the agricultural area would not be detected at the site, but 
the site would be regionally representative. 

- the windbreaks on site especially in the prevailing wind 

direction (preferably coniferous type trees) are very impor- 
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tant in improving collection efficiency while decreasing 

pottntial contamination. While many of the API OS sites do not 
have a sufficient windbreak, the need for a good windbreak 

shoyld be included in the criteria. 

the direct and indirect effect of buildings nearby to the 
sampling can be quite substantial. Ideally any building 
should be located 4 to 5 time the heights of the building away 
from the sampler and should! not be considered as windbreaks 
(this is due to the building wake effects on wind velocity and 
turbulence). An indirect effect is the potential for sample 
contamination due to woodburning heating units. This effect 
was noted by the auditor during site visits to Longwoods and 
Charleston Lakes. The criteria should reflect the need to 
avoid these factors, 

at most sites it is usually im:possible to locate the site not 
within 1 km of roads. yhile it is preferable not to have 
roads nearby (especially heavily travelled routes), if a road 
is near to the sites it should be separated from the site by a 
row of coniferous trees. 
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4.5 Co^rrective Action 

It 1s necessary that APIOS have a formalized corrective action 
system in order to maintain a high degree of data quality. There are a 
number of elements of a correction action systerai (eg. site change 
forms), already existing throughout APIOS procedures but an Qvera11__ 
system (including reporting and follow up) has not yet been devised to 
deal with both immediate problems (eg. instrument not functioning) and 
long term problems of deviations from APIOS procedures (eg., site ranking 
is poor). The corrective action system should be fully described in the 
upcoming APIQiS QA Manual. 

Corrective action systems needs to be "closed loop'-' i.e. 
after a problem has been detected a number of steps should be followed 
until it can be verified that the corrective action taken has eliminated 
the problem. The typical steps that should be part of the system are: 
{from USEPA 1976). 

a) define the problem; 

I) assign responsibility for investigating the problem; 
::c;} investigate and determine the cause of the problem; 
d) determine corrective action to eliminate the problem; 
•il assign and accept responsibility for implementing corrective 
action; 
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f) establlish effectiveness of the corrective action and implement 
the correct lo^n; 

g) verify that corrective action has eliminated the problem 

The USEPA diocument also suggests that a corrective action forrni 
be used when a problem Is identified that includes the steps mentioned 
above and that a Master Log be kept of all the corrective action forms. 
Each of the various elements within APIOS should have its own system for 
corrective action (site operations, regional office-technologist opera- 
tions, data validation operations etc.) An example of how this system 
milght be set up for the operator O'perations/specif ically an Instrument 
malfunction in shown in Figure 4.5,. 1. It is important to keep good 
records as part of the corrective action system to assure act.ion 1s 
taken to correct problems (especially important in APIOS because of the 
large extent of different sampling operations) and to note if the 
problem recurs (may indicate an operational problerni). 

In preparing the overall corrective action system two tasks 

will be necessary. The first, already discussed, is to develop and 
document the corrective action systemi in the QA Manual. The second step 
is to incorporate the corrective action system procedure into the 
various operations raa,nuals of APIOS. These two tasks should be carried 
out as soon as possfble. 
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FI6URE 4,5.1 
Example of A Corrective Action Sc:fiero;__for_f_feld Operators 



lOPERATOR iDETECTION OF WLFUiCTIOM 



\/ 



OPIRATOR DETERMINATIOW OF CAUSE 
(IF POSSIBLE) 



< 



S/ 



IF WITHIN HJ5 
RESPONSIBlirTY 



W 



ATTEMPT 
TC5 FJIX 



> 



\/ 



IF FiXED 



\/ 



NOTE IN 
LOG BOOK 



^ 



ADD INFORMATION, 
TO' SAMPLE SUB- 
MI SSI ON FORM 



r 



WATCH CARE- 
FULLY iFOR 
SEVERAL DAYS 



IF OUTSIDE HIS 
RESPONSIBILITY 



\/ 



IF NOT 
FIXED 



CALL API OS 
FIELD TECH«ICIAN 



^/ 



^ 



IF IT IS 

SWLE 

PROBLEM 



IF IT IS A 

COMPLICATED 

PROBLEM 



\/ 



TRY TROUILE- 
SHOOTIMG BY 
TELEPHONE OR 
PUT ON SPARE 
ALREAOY AT 
SITE 



\/ 



TECH. VISITS 
SITE WITH 
SPARE PARTS 
MO /UN IT 



> 



\/ 



NOTE IN SITF 
HISTORY LOG 
BOOK AND 
INSTKUMENT 
MAINTENANCE 
BOOK 



^ 



REPORT TO 
DATA CENTRE 



FOLLOW-UP BY 
TECHNOLOGIST 
TO CONFIRM 
MALFUNCTION 
CORRECTED 
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4 . 6 Traintng 

As with all other procedures in AJPIO'S there should be some 

documentation describinig the objectives, responsibilities frequencies 
and tasks of the training programmie. Presently it is up to the discre- 
tion of the technologist or the network co-ordinator to design and 
institute the training required at any specific time. 

The need for developing a training system appeared during the 
site and technologist audits,. The new Technical and Operating Manual 
(Bardswick 1983a) was distributed to network personnel (including opera- 
tO'rs),. but field personnel were not clear on how the new procedures 
should be incorporated into an operator training programme. Somie- tech- 
nologists just distributed the manual to their operators without any 
follow up, some showed the operator what changes to the procedures had 
occurred, while others requested that the operator telephone the tech- 
nologist with any questions on the documented procedures. While this 
example reflects the need for documented training procedures it does jnot 
reflect the quality of the training the operators or technologists have 
received, for in general the competence in executing the procedures and 
comparability between the various operators and technologists is very 
good. 
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The training system should containi two^ types of procedures, 

1) A programmie toi educate all network perso'nnel of their respon- 
sibilities and tasks at the begiinning of their participation 
in APIOS. 

2) A programme to update and upgrade all network perso'ninel to 
account for changes and/or additions to their duties and to 
minimize the adverse effects due to lapsed time. 

Number 1 above is done quite effectively when a new 
technologist or operator joins the netwo^rk. This initial training may 
be thro^ugh an intensive training course at head-office or by on site, 
training. Number 2 above however is not carried out so effectively as 
the Phase I Audit showed. There are some effective procedures that are 
currently carried out for upgrading technologists such as the quarterly 
technical meetings at head office but these procedures should be 
incorporated into an overall system so that all personnel (including 
operators) receive the updating or upgrading with the least possible 
delay. 

Several examples of initial and upgrade or update type train- 
ing that might prove effective for APIOiS are: 

- semi-annual (coinciding with changeover) oiperator update 
training sessions to be held at the regional offices. 



(P. 

^^ ' Concord Scentlfic Corporatior 



- 4.25 - 

- during the procedures audit technologists wO'yld demonstrate 
revised sample handling procedures to the operator. 

- follO'W-up visits to new and updated operations to assure 

procedures are correctly Implemented, 

- have instrument manuif acturer come to quarterly technical 
meeting to answer technical questions and demonstrate mainten- 
ance and servicing techniques of instrumentation. ■ 

~ operational personnel from monitoring networks comparable with 
AlPIOS should be invited to demonstrate modified sample hand- 
ling techniques, instrument maintenance^ and servicing. . 

- to insure comiparability between all personnel have O'ne person 
carry out and update and upgrade training of operators and 
technologists* 

The training system should describe both preventive and 
detection type quality assurance training procedures. The preventive 
procedures help to assure that all personnel in the netwo'rk are trained 
In the most current operating procedyres. These procedures work towards 
preventing Inadequacies In training through procedures 'which are carried 
out on a routine basis (eg. quarterly technologist upgrading). The 
detection type training procedures allow personnel to detect when 
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problems occur so' that corrective action may be instituted (e.g., inter- 
nal audits^ external; audits,, periodic reviewing of field sheets and 
Simple summaries). 

It is recommended that technologists immediately review 
current operating procedures with their operators and that the training 
systefTi be fully developed and incorporated into the upcoming QA Manual. 

4„7 Data Management _and Va1idat-1on _Procedures 

As part of the terms of reference for the audit programme 
APIOS requested that the iPhase I data audit only deal with cum,ulative 
wet deposition data. This section will only discuss the procedures 
which apply directly to the quality assurance of these data. 

Since the 1982 audit was carried out the APIOS Data Screening 
and Validation System has been documiented (Kirk 1983) and included as 
part of APIQiS Data Management (Bardswick r983a) . Computerized screening 
techniques have been developed (integrity checks,, gross limit checks, 
and oiut'lier checks) that allow the data to be qualified for users,. Some 
basic manual screening procedures have also been developed. This sec- 
tion will discuss additional manual screening and validation procedures 
that should be considered and comments on the existing computerized 
techniques. 



lonccTd, Scientific Cor'ooraTi 



. 4.27 - 

The APIOS documentation mentions that field sheets are 

visyally screened for misslngi imformiatioin,, incorrect dates and tim:es and 
illogical coding. A description of hoiw and by whom these checks are 
carried out should be Included in the forthcoming QA Hanual. The need 
for manual checking is great for it gives an early indication of 
problems which might affect data quality, so that corrective action can 
be initiated. Other additional Manual checks that would help assure 
APiOS data quality are: 

•- comparison of the operator and field sheets for correct data 
transfer 

- mianual spot checking of the calculated storage gauge- depth 
(possibly could be a computerized check), 

- the QA co~ordinator should keep a running record of field 
comments and instrument malfunctions at each site to spot 
adverse trends that would affect data quality. 

- the field technologist should be given copies of the qualify- 
ing remarks appended to saraiples so that site records and 
technologist records may be checked and the potential effects 
leading to the qualifying comments may be documented as part 
of the sample history. This type of information can be of 
great value to data users whio are trying to determine what 
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effect activities such as wO'Odburning stO'VeSs road dust and 
biological materiall have on sample integrity. 

It is important that most levels of perso'nnel (regional 
technolO'gists, head office technologists, techmical co-ordinator and the 

database scientist) all be involved in some manual screening of data. 
When each perso^n becomes familiar with applying various quality control 
data screening procedures their ability to spot errors and potential 

problems in network operations and also prevent them increases. This is 
especially important at the field-technolO'g1st level for this person 
best understands the requirements, limitations and potential sources of 
problems in the sampling system that can affect data quality. 

The computerized screening and validation of APIOS data is 
primarily carried out by the database scientist who needs to understand 
the basic principles of the APIO'S programme but does not need to have an 
indepth knowledge of the many factors that affect data quality in a 
large scale field programme. While he/she can carry OiUt the various 
checkSt subjective input from someone who is familiar with day to day 
operations of the network is required to properly qualify individual 
samples. For this reason it is recommended that the technical co- 
ordinator also become involved in the computerized screening,, validation 
and qualifying of data. 
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The computerized procedures that have been developed are quite 
well conceived and allow the sample data to be evaluated in a numiber of 
different areas as mentioned earlier. While these procedures are quite 
good in picking out quest io^n able data there are some modifications and 
development which might improve their effectiveness. These items will 
be described under the appropriate heading below. 

Integrity Checks 

The various Integrity Checks carried O'Ut on cumulative data 
limits for screening have been determined from cumiulative freqiuency 
distributions comipiled from historical daily precipitation data (Kirk 
1983), If a parameter exceeded these limits the sample was flagged. 

Event (daily) precipitation samplinig; protocol, Instrumenta- 
tion and siting are different then those for cumulative precipitation 
sampling. It is expected then that the cumulative frequency distribu- 
tions for the two types of data will be different and subsequently the 
upper and lower limits used for screening will be different. It is 
recommiended that cumulative frequency distributions of historical event 
and cumulative precipitation data be compared and if they are signifi- 
cantly different then the upper and lower limits used for screening 
cumulative data should be adjusted accordingly. 
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6ro-ss Limit Checks 

In determining the gross limit of a paramater that is used, 

sites nearby to each other are grouped toigether on a seasonal basis and 
upper and lower limits for each parameter are determined from historical 
data cumulative frequency distributions. The assumption must be made 

that all samples for each month from the six or so grouped sites are 
from the same population. If one of the sites has a real factor associ- 
ated with it (higher deposition) which causes a parameter to be' con- 
stantly higher then the others in the grouping then there will be a bias 
towards higher gross limits being set. This will decrease the sensitiv- 
ity of the test and hence its ability to detect high values. It is 
recommended that different groupings of sites be tried to see how the 
upper gross limits vary. 

The 50 % and 120 % lower and upper limits that have bee.n stt 

for evaluation of sampler collection efficiency were subjectively chosen 
values after review of a group of typical precipitation sampling data. 
It is recommended that these two values be statistically redetermined 
fromi a cumulative frequency distribution of historical cumulative preci- 
pitation data and the 97.5 and 2,5 percentiles compared to the present 
values. 

In order to remove the bias introduced by invalid data being 
part of the historical data set used for determining gross limits it is 
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recommeded that the historical data set be screened foir outliers prior 
to the determination of the gross limit values. 

Statistical Check For Outliers 

Twfl! factors that cO'Uld be modified for the O'Utlier test are 
the grouping of sites for the test and the use of the log of the para- 
meter vs the parameter itself in the test. 

The grouping of the sites should be evaluated to -ensure all 
data are from the same population. If any one site's parameter 1s 
consistently flagged as an outlier than that grouping of sites should be 

reconsidered. If there was a non-representative factor present .at one 
site it may be due to the wrong geographical grouping of sites or a 
""real" outlier situation. 

It is assumed that deposition parameters, like most air 
quality data, are log normally distributed (USEPA 1976). Therefore the 
log of the parameter instead of the parameter should be considered when 
applying the Dixon Ratio Test for outliers. 

The only other general coimment is that in the Technical and 
Operating M'anual it states that the screening and validation procedure 
are carried o^ut and "suspect data are the thoroughly scrutinized so that 
a decision can be made whether tO' Includle these data into the database." 
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It is the auditors understaniding that the philosophy of APIO'S is to 
include ^a1_^ data in the data base with any appropriate qualifying flags 
appended to suspect data* 

4.8 Routine and Non-Routine Procedufes for the Assessmient of 
Network Accuracy, Precision, Comp_leteness» Comparay lity and 

Representativeness 

Qine of the major objectives of APIOS quality assurance is to 

determine "how good" the data are that are be'ing reported, in quaiiiy 
assurance terms this means how accyrate,, precise, complete, comparable 
and representative the data are. In the present auditing of APIO'S most 
estirfiates of "how good" the data are, are based O'n qualitative evalua-. 
tions of how well procedures are followed, whether the procedures are 
adequate to satisfy the APIOS objectives. A far more difficult task is 
to qyantltatively describe "how good" the data are. In order to do this 
APIOS routine and non-routine QA procedures must be fully developed and 
the resulting data reported in order to allow values to be established 
for accuracy, precision, and completeness of the data set.. 

While some routine and non-routine procedures that could be 
used to assess accuracy, precision completeness, comparability and 
representativeness are described in the Technical and Operating Manual 
these procedures should be fully developed and described 1n detail in 
the forthcoming QA iManual. This manual should describe, who will carry 
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out the procedure, give a detailed step by step description of the 

procedure, what data will be reported ^ and how the data will be used to 
assess data accuracy, prectslO'n,, coraipleteniess, comparability and repre- 
sentativeness. The QA reports that will be prepared semi-ariinual ly 
should report the data collected frorai the routine and non-routine 
procedures. These reports will give personnel within the network and 
data users an estimite of ""how good" the reported API06 data are. 

This section will describe the types of procedures that are 
presently used by APIO'S. and others that could be implemented, in order 
that qualitative and quantitative reporting of the data could be carried 
out on a routine basis. The procedures will be described under each of 
the headings below. 

Accuracy - Wet Deposition 

D'etermining the^ accuracy of wet deposition data is very 
difficult for there is no accepted reference or true value with which 
the measurement system can be compared. In air quality monitoring 
networks accepted reference gases are available to quantify the accuracy 
of an instrument,. These types of standards however do not exist for 
pr e c i p i t a t i on s amp 1 i n g . 

While at this time it is not possible to determine the overall 

accuracy for precipitation sampling, it is possible to determine the 
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accuracy for some portlO'ns of the wet depo^sitiO'n sampling system. Work 
done by others (Vet,, 1983) has shown ho^w the sampling systemi can b€ 
broken down into its areas of inaccuracy or uncertainty (Figure 4,8.1). 

The methods for determining! the accuracy of various components 
of network opiratlons,, from figure 4,8., 1^ are described below. 

A, Determination of Accuracy of the Laboratory System 

The determination of accuracy of the laboratory handling and 
analysis of samples is the responsibility of the laboratory quality 
assurance programrne^ and will not be discussed in this report. The 
laboratory accuracy estimates should be reported to the APIO'S QA co- 
ordinator for inclusion in the semi-annual QA reports, 

Api. Determination of Various Components of the Field Operations and 
Laboratory System 

The type of measurements used to assess inaccuracies in the 
field and /or laboratory system include: 

Composite Samples (presently carried out by APIOS) - cumula- 
tive precipitation collected by the lab and shipped to the sites to be 
poured into a prepared sample bag as per routine APIOS procedures (for 
detail s^ see APIOS Technical and Operating Manual), The procedure is 
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FIGURE 4.8.1 



Areas of Uncertainty Covered by Specific Accuracy Measurements 



Source of Variability 



Precipitation 



Sample Handling - Instrumentation 



- Operator Handling 



- Sample Storage 



Sample Shipment 



Laboratory Handling and Analysis 



Areas of Uncertainty Covered 
by Specific Measurements 



'SP 



V/L 



A - Accuracy of the overall system. Diue to the lack of reference 



standards for precipitation, this accuracy is not yet measureable.. 



*SP 



\/L '■ 



Accuracy affected by operator handling, storage, shipment, and 
laboratory handling and analysis of the sample. This cannot be 
determined by routine operating procedures but requires a special 
study. 

Accuracy affected by operations after the sample has been collected in 
the instrument. 



.A. - Accuracy of the analytical technique(sl being used to analyse the 
samples. 
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carried out semi -annu ally for cuimulative samples and quarterly at event 
sites. The resultant data will prO'Vlde the best available estimate of 
the accuracy of the sample handling^ storage', shipment and analysis 
components of the wet deposition sampling system. 

Note: Past experience has shown that the chemiical stability 
of composite precipitation samples may be quest lo^n able. This should be 
verified (through Special Study) in order that there be confidence in 
the method. Any variability of the composite samples should be reported 
in the QA reports along with the accuracy determination. 

Sample Handling Blanks (presently carried out by AiPlOS) - the 
same method and frequency as that described above should be carried out 
using deionizeds distilled water instead of composite precipitation. 
This type of sample would have greater sensitivity than a composite 
samiple (due to suspected comiposite variability) and is a test solely for 
detection of sample contamination (not leaching or possible biological 
activity). The resultant data should be published along with the 
composite sample data. 

Field Blanks - Qinly for Event Sampling (presently carried out 
by APIOS) - this type of blank is very similar to the sample handling 

blank except that the distilled deioniied water is added to an event 
sample bag that was exposed for a day or more but did not collect any 
precipitation. This blank provides information on the possible conta- 
mination of samples through dry deposition. 
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A.f.ip DeterminatiO'n O'f Accuracy by Special Study 

The on site monitoring of precipitatiO'n thrO'Ugh use of a 

mobile laboratory can provide valuable information on semi -immediate 
analysis of precipitation. It does not contain the inaccuracies that 
are introduced due ^ to sample handlling,, storage, shipping, etc., and 
wO'Uld therefore be helpful in quantifying many samiplling inaccuracies. 
It should be carried out in conjunction with on site sampling and the 
two sets of results compared for differences in sampling accuracy. 

The auditor realizes that this type of monitoring would only_ 
be possible if appropriate financial and mahpoiwer resources were avail- 
ab 1 e . . . 

Accuracy of Dr'y Deposition 

Methods discussed elsewhere (Bardswick, 1983a) for calibration 
of the sample volume recording system will provide the accuracy that can 
be expected by the sampling instrumentation,.. In order to determine the 

accuracy of the filter sampling head, it would be necessary to prepare a 
standard gas and allow the filter packs to sample froim the gas stream 
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for a periO'd of time. The cost and time for this would be quite exten- 
sive and beyond the range of this audit. It is suggested instead that 
as for wet deposition, procedures be carried O'Ut to determine the 
uncertainties in the filter sampling system. The types of procedures 
are described below: 

Handling Blank or Filter Blanks (presently carried out by 
A'PIOS). The procedures described in the Technical and Operating Manual 
involve submitting filter blanks from each "lot" of filters used. 

Handling blanks are technologist loaded filter packs that are not 
exposed and unloaded along with the regular samjples (see Section 4.2). 
The resulting analyses give a good estimate of inaccuracies due to 
filter handling, storage and impurities and should be reported -in the 
semi-annual QA reports. 

Precision « Wet _Deposition and Dry Deposition 

Precision is the agreement between individual measurements of 
the saraie property. 'Each of the various coimponents within deposition 
mioinitoring will contribute to the scatter or variance of the results. 
The overall precision can then be determined as the sum of the variances 
of those individual components (variance, rather than standard devia- 
tion, has been used to describe precision because variances are additive 
while standard deviations are not). 
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For data report i'ngs what is required is to know variability 

(precision) of the whole system, while for QA, it is desired to under- 
stand the variance of the Individual components of the system, so that 

those components with larger variance may receive higher levels of 

quality assurance. The types of measurements used to determine preci- 
sion are described below. 

Along with accuracy, estimates of data precision should be 
included in the QiA Reports. 

Overall JPrecision - Total, Variance (presently being carried 
out by APIQiS). The use of colocated instrumentation O'n sites is the 
best way to determine the overall precision of the measuremient systemi. 
The differences determined from the pairs of data collected by the co- 
located instrumentation should be summarized for each co-located site. 
Variability in the precision between different sites should be reported 
along with variability between instrument pairs. Because precision may 
vary from site to site, it is recommended that every six months the 
colocated instrumentation be moved to a new site.. 

Variability Due to Field and Laboratory Procedures . In order 
to determine the variability due to operator sample handling, shipping, 
storage and laboratory analysis, a procedure can be carried out to 
exclude the variability due to instrumentation and the lack of homogen- 
eity of wet or dry deposition. 
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This can be dtone by operators splitting a sample periodically 
imto two equal parts and submitting both for analysis. For dry depots i- 
tion samples, the filter should b€ cut with a cleaned knife into two 
parts and both submitted separately for analysis. For wet deposition 
samples, the cumulative samiple bag can be sealed according to niormal 
procedure and then a seal made in the mididle of bag splitting the samiple 
in two. For events, samples, the bag can be decanted into two separate 
bottles. (Note: in order to avoid sample inhomogeneity, samples should 
be shaken before decanting.) 

Variability Due to__Laboratory Analysis , V ar i ab i 1 i t y de t e rm i n - 
at ion in the laboratory is not covered here, but would include such 
procedures as within-run duplicates^ between run splits and analyst to 

analyst repeats. As with accuracy laboratory variability should be 
reported by the lab periodically and their information Included in the 
AlPIOS QA reports. 

Completeness of API OS Data 

With the API OS data screening and validation procedures, 
questionable data are qualified using various samiple flagging proce- 
dures. This means that while questionable data are flagged, no decision 
is made as to whether the data are valid or not. The APIO'S objective in 

doing this is to let the eventual data user decide from the qualifying 
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comments whether the data are valid or not for his or her intended 

purpose. 

In determininig completeness for the APTOS data, it is meces- 
sary to establish some guidelinies for what valid data are. This does 
not miean that invalidated data need be excluded from the data set; they 
shO'Uld, however, be flagged as not valid data for APIO'S Data Guidelines. 
The Q'A co-ordinator and D'atabase scientist should set these guidelines 
prior to data completeness guidelines being set. 

After the validation guidelines have been set and the valida- 
ting of data included in the validation procedures, then completeness 
oibjectives may be established. Using these objectives, the QA co- 
ordinator will determine on a periodic basis if the existing QA proce- 
dures are sufficient to satisfy the completeness requirements of APIOS. 

In setting coraipleteness objectives it is not sufficient to 
say, for example, that 80 % of all data are valid. Instead, two factors 
must be considered: 

1) the type of collected data set (semi-annual, seasonal, monthly 
or daily ) that is being presented; 

2) the period for which data are being analysed (annual, semi- 
annual, seasonal or monthly). 
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FIGURE 4,8.2 
Data Completeness Objectives foir API.OS Data 
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omparability of API OS D'ata 



Compar ability is becoming increasingly important as deposition 
nitoring networks pool data intO' large data bases. Both routinie and 



on-routine procedures can be used to assess the data comparability. 

Most routine procedures fo^r assuring comiparabi 1 ity, such as 

-1 -3 

the use of standard units (migl or ug m 0» determination of 

quality assurance parameters (ion balance, predicted or 
measured, plH and conductivity, etc.), flagging of data, 
standardized instrument response and sizing (senior resist- 
ance, sampler delay time, orifice size, flow rate, etc.) are 

presently carried out by APIO'S. A summary of these routine 

procedures should be included in the semi-annual QA report. 

Miost of the suggested non-routine procedures for assuring 
omparability,, such as inter laboratory round robins, co-locating 
sampling sites with other networks and an annual review of APIO^S sites 
and siting criteria in order to assure comparability with other networks 
jare presently carried out by API OS. This has led to good coraiparabi 1 ity 
of APIO'S data with standard procedures and other monitoring networks. 

The routine and non-rO'Utine procedures to ensure data 
omparability should be included in the QA Manual. 
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and office comments kept for each site as a good indicator of 

the representativeness of samples being conected, 

A summary of data representativeness should be included in the 
semi-annual QA Report. 

Many of the routine and non -routine pro'CedyreSs mentioned in 
this section, for assessing data accuracy, precisfon, completeness ,, 
comiparability and representativeness are already carried OiUt by APIOS. 
This is a good reflection of the impoirtance that network management 
ascribes to quality assurance. It is equally Important that these 
procedures be fully documented and the results reported on a periodic 
basis. The forthcoming QA Mianual and semi-annual QA Reports will 
satisfy this need and should be given a high priority in future network 
tasks. 

4 . 9 APIO'S Organizational Structure 

The APIO'S Organizational Structure is described in the 
Technical and Operating Manual (Bardswick 1983a) and details the 
responsibilities of each of the various po^sitio^ns within APIOS. 

Diuring the site and technologists audit, it became obvious 

that while the technologists were doing a good job,, due to time 
constraints, they were not able to carry out all the duties that they 
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are responisilble for,. As expllafned in the manual, the regional technolo- 
gists' general responsibilities Include: 

1* Installation, oiperation and maintenance of monitoring net- 
works. 

I* Liaison with network operators, 

3. ExecutiO'n of special studies as required. 

Examples can be given for all three of the general responsi- 
bilities above, where the technologist does not have sufficient time to 
carry out tasks which the technologist is responsible for. 

An evaluation of the technoioglst 's time requirements for 
fulfilling their responsibilities was made and a possible reorganization 
of tasks prepared to allocate the technologist's t1ni.e in the best way 
possible. At the request of the APIOS QA co-ordinator, this evaluation 
is included here: 
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Proposed Technologist Task Reorg anization (assumes 8 cumulatlvi and 4 
event sites) 

Task 1) Site Visits to CuTnu llative Sampling Sites 

- carried out once per season (every 3 mionths); 

- would include a more comprehensive check of operator and 
instrument perforfniance (integrated with audit and training 
systems); 

- wo^uld include preventive maintenance checks and seasonal 

adjustments (levelling, instrumient cleaning, changeover .proce- 
dures); 

- in the months that technologists do not visit sites, samples 
■would be shipped to regional offices (requires shipping con- 
tainers^ bag sealing devices and co--ordi nation of courier 
pick-up service). 

Proposed Time IRequirement -2.5 days/raionth 

Present Time Requirement ^5 days/month. 
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Task 2 Site Visits to IE vent Sapling Sites 

- carried O'Ut once every two^ weeks; 

- visit 2 of the 4 sites each week and the other two sites the 

second week; 

- samples to be refrigerated on site until pick-up by technolo- 
gists 

Proposed Time Re^quirement -4 days /month 
Present Time Requirement ~8 dlays/niionth 

Task 3 Handling of Cumulative and Event Type Filters 

- procedure should remain the same. 

Present and 

Proposed Timie Requirement •-4 days/month. 

Task 4 Sample Handling 

- telephone checks with operators; 

- preparation of field "sheets; 
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- sample pHs; 

- s ■ample storage and shipping. 

Present and 

Proposed Time Requirement '^ '-Z. 5 days/mointh 

Task 5 Routine Instrumentation 0'verh;au1_ 

- O'Verhauling of Low-Vo1, Sequential Sanipler, Aerochem Metric, 

Sangmio/M.I.C; 

- Inventory Control (spare parts). 

Present and 

Proposed Time Requirement ~1 day/month 

Task 6 On Call Servicing 

- Instrument breakdown; 

- operator's sick leave. 



Proposed Time Requirement 

Present Timie Requirement 



-1.5 days/mionth 

^2 days/miontlhi 
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Task 7 Routine Q'A Procedures 

- QA samples;, 

- monthly summaries; 

- Internal audits; 

- screening data. 

Proposed Time Requirement -2 days/month 
Present Timie Require'ment -1.5 days/month 

Task 8 Regional Office Administration 

Present and 

Proposed Time Requirement -1 day/month 

Task 9 APIO'S Administration 

- meetings at Air Resources Branch (ARB'); 

- site visits by ARB personnel. 

- other ARB' business 
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Present and 

Proposed Time Requirement 

Total Proposed Time Requirement 

TO'tal Present Time Requirement 



-1 day/month 

-19,. 5 days/mionth 
'-26 days /month 



The average total nuinber of working days in a 'month is 22. 

It can be seen above that typically the present time requirement for 
regional technologists is 26 days per month, 4 days more than what is 
available. The proposed system would drop the monthly time requirement 
to 19.5 days per month, allowing some time (2.5 days) for special 
studies and contingency. 

It is believed that the proposed reorganization can be adopted 
at this timie for a number of reasons, as presented below: 

- The operation of the network has stabilized enough so that 
operator and technologist have develioped good working rela- 
tionships. In the early stages of the netwo'rk, it was neces- 
sary to maintain close contact between operator and technolo- 
gist to ensure that operating procedures were followed 
correctly. 
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- The additional preventive and routine maintenance carried out 

during seasonal cumulative site visits should improve 

instrument reliability and performance. 

- Allowing the necessary time to be spent on quality control 

procedures (especially important o^nce QA Manual is prepared) 

would assure the production of high quality data. 

- In order to maintain good technologist ■morale and to carry o^ut 
the special studies that will help quantify estimates of 
accuracy and precision., 

In order to institute the proposed reorganization, it will be 
necessary to provide the operators with a means of sealing sample bags,, 
a suitable sample shipping container and a regular courier sample pick- 
up service. The regional technologist, not the operator, should assume 
responsibility for co-ordinating the courier service. The technologist 
should also liaise monthly with the operators regarding samiple change, 
sampler malfunctionss supplies requests and sample pick-up dates. 

It is believed that adoption of the proposed (or similar) 

reorganization will result in improved field operations and data quality 
overall, and so should be adopted as soon as is feasibly possible. 
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4.10 Qyt standing Reco mtn-endatiO'ns fromi the 1982 Audit 

In the Phase I Audit Pro'girafnme (Concord Scientific Corpora- 
tion, 1983b) s action taken on the reco'mmiendations from the 19B2 audit 
(Concord Scientific Corporation,, 1982) were discussed. In some cases, 
nO' action was taken. Some of the recommendations will not b€: acted on 
for APIOS personnel do not feel that the action Item 1s required or 
pertinent or that additional actio^n should have been taken. These cases 
will be noted in this section along with some other reported action 
Items that did not truly reflect the course of action taken by APIOS. 
These are discussed below: 

Network Representativeness Recomiiiendations 

I. O'ne possible way to assess the impact of poor siting on data 
collected would be to establish additional,, properly sited 
Instruments near the existing monitors. If no significant 
differences are observed, it may be possible to maintain the 
data collected from original samples with qualification, and 
thereby collect uninterrupted data at one site. 

Action Taken : 

No action has been taken and none is planned due to budgetary 
and manpower constraints. Sites will be evaluated by looking 
at the data and also comparing site data to nearby sites (as 
described in Section 3). 
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Recommeridations Regarding Cumiujative Precipitatio^n_Samp1 ing 

l* The regio'nial technologist shO'Uld visit the sites as often as 
possible (at least every two months) toi perform operator 

training and instrument service. 

Note: One of the recommendlations from the findings of the Phase I Audit 
suggest a reorganization of technologist responsibilities so that site 
visits are not required as frequently. 

Action Taken : 

Still a problem due to heavy workload and large distances 
between sites. A reorganization of technologists' time 
anocatio'n Is presently under review by network managemient {a 
new technologists' time allocation is presented in Section 
4,9). 

i,„ Instrument and site log books should be redesigned to ensure 
that ain , relevant Informiation is passed to the QA co- 
ordinator, so that it may be used for data validation and 
interpretation. 
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Action Taken : 

New log books are used,, the use of the collected data should 
be described in the upcoming QA Manual. 

3. The storage gauge measure'mC'nt for precipitation OTiount deter- 
mination should be evalluated. In particular^ a new method 

should be developed for determining the depth. The collection 
efficiency during winter should be Investigated,, and more 
attention should be paid to standardizing the gauge height and 
ensuring that it is level.. Co-located storage gauges should 

be employed at a number of sites to examine the precision of 
the storage gauges and measurement techniquis. 

Action Taken - 

Storage gauge measurement has been compared to standard rain 
and nlpher shielded gauges. The comparisons indicated close 
agreement between the measurement methods. New procedures 
have been implemented to increase instrument reliabiity 
{B.ardswick i983a). Co-located storage gauges have also been 
installed at some sites. 

4« Continued design work is required with respect to the modifi- 
cations to the Sangamo/MIC sampler.. The following areas 
should be addressed: 
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• 1 kmlfe edge coTlar shO'Uld be designed foir the winter buckets 

tO' ellimiinate the gap prO'blem; 

• a system should be designed to improve bag fit by pulling the 
bag dO'Wn intO' the bucket and forming a proper shape at the 
orifice; 

• the cause and prevention of leaks in the bags should be 
investigated. Until a solution is found, the sample volume 
should be determiined in the field and the sample bags should 
not be used as the sole shipping container. 

Action Taken I 

A new knife edge collar is used [with no gap). A new system 
is used to improve bag fit (Bardswick 1983a),, however, the fit 
is still poor, as seen in the Phase Audit (Section 3.2).. 
Recommiendations to improve bag fit are described elsewhere in 
this report (Section 4.3). A new bag is being used that 
should greatly decrease the occurrence of leaking bags. 

Event Precipitation Samp llngJRecommend at ions 

1. The Nipher shielded gauge sampler should be evaluated. The 
stand should be redesigned for safety and height adjustment 
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(If desired). Caps should be considered for use In melting 
the collected sainples at room temper at ure«- 

Action Taken : 

Stands where necessary have been reinforced. Caps for the 
gauge during melting are required to prevent evaporation and 
spillage. 

Air Sampling Recommendations 

1» Duplicate air sampling should be carried out at a minimum of 
one., location for each type of sampling to provide a measure- 
ment of precision. 

Action Taken : 

A co-located event dry deposition sampling head has been 
Installed at Dorset. Co-located Low'-Vol samplers have been 
,. Installed at one site in each region. 

t>. The volume measurement on all air sampling equipment should be 
calibrated on a regular basis (at least twice per year) and 

the calibration factor should be applied to the raw volume 
data before reporting. 
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Action Taken : 

Calibration prO'Cedures have been develO'ped (B^ardswick 19'83a), 
but calibration factors are not yet applied to reported data. 

General Recomrnendations 

1. Data screening and validation programmies should be developed 
and documented for all types of network data as quickly as 
possible. 

Action Taken : 

Done for Event/Wet and Cumulative/Wet and Event/dry but not 
yet for Cuimul ative/Ory data. 

2... The configuration of all instrymentation should be standar- 
dized across the network. In particular, the height of the 
orifices above the ground should be standardized for all 
conectors and gauges. 

Action Taken : 

Heights of collectors or gauges have all been standardized 
except for storage gauge (.Bardswick, 1983a). , 
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I 

t It should be noted that for most of the 40 recommiendations 

' from the 1982 audit action has been taken that will work tO'Wards improv- 

^ rng the quality of data produced by APIOS. 



'"■■"' ' QonQQiti .Scwniiftc Corporatior 



- 5.1 - 



5. RECOMMENDiATION SUMMARY 

This chapter is a poiint by point summary of the recommen- 
dations ifnade in this report in the order in which they appear (except in 

the case of the recommendations regarding the QA Manual, as these 
recommendations are from varlO'US parts of the report). For additional 
information on any recommendation, the section where it first appears is 
given in brackets. Action should be taken immediately oa any recommen- 
dation that is identified by an asterislk (*), because there is a good 
chance that these items may have significant effect oin present data 
quality. The other recommendations should be acted on as sO'On as 
possible. 

1. *Cofrective action at audited sites (Section 3.1,, Appendix II), 

t. *Review of marginal or poor siting or operatio^n.s by QA Co-ordinator 
(Section 3.1). 

i. Feedback to operators on AlPIOiS Monitoring Networks (APIOS QA Plan, 
Section 3.1). 

4. *Update and upgrade training for operators (Section 3.1). 

5. *Technoilogists to review APIOS Technical and Operating Manual with 

Operators (Section 3.1). 
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6. D'etailed sp€cificat1ons of Instrumient checks foif Aeroclhiem, S€:quefi- 

t1a.l Sampler and Low-Vol Sampler (similar tO' Sangamo/MIC type 
checks) (Section 3el). 

7. Sangamo/MIC sensor resistance and clutch setting should be set more 
often by technologists (Section 3.1)* 

8. *Dur1ng winter 'months,, snow and ice should be cleaned off the 

instrument housing of the Sanigamo/MlIC and Aerochem (Sections 3.1 
and 4.2). 

9. Operators should be Instructed by technologists on how to keep 
on-site log books (Section 3.1),. 

10. Incorporate log book recorded informiation into data screening and 
validation procedures (Section 3,1). 

IL technologists should review filter handling procedures (especially 
■ those that could provide a potential contamination; type of 
tweezers, washing of filter packs) (Section 3,., 2)., 

12. Technologists should carry out routine calibration and maintenance 
of instrument at iO'n (as described in ,APIOS Operating Manual and 
Section 3,2),, 
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13. *Technioloig lists shoiuld minimize the exposure time of all precipita- 

tion samples, event and cumulative, toi temperatures above 4''C 
(Section 3.2). 

14. *Technologists should alert head office of site changes as described 

in the Technical and Operating Manual (Section 3.2). 

15. Head office should have an upgrading training session for APIOS 
technologists (Section 3.2). 

16. *Technologists should not park vehicles near samplers. If a vehicle 

must be brought close to the sampler location. It should never be 
left running (Section 3.2). 

17. Operator Sheets should be compared with Field Sheets periodically 
by iQA Co-ordinator for errors in data transfer (Section 3.3). 

18. Field Sheets should be checked periodically against data base for 

errors in data transfer (Section 3.2). 

19. QA Co-ordinator should periodically verify that technologists are 
carrying out storage gauge depth determination correctly (Section 
3.2). 
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20. Technologists should be made aware of deviationis in sampling dates 
and t1m.es at their sites. Where possible, operators should be 
requested to follow the specified APIOS sampling dates and times 
more closely (Section 3.3). 

21. *The QA Co~ordinator should review sample data (including comments 

and collection efficiencies) for the cumulative sites Gowganda, 

Moonbeam,, Attawapiskat, Ear Falls and Pickle Lake. It was noted 
during the data audit for the cumu'lative network that the quality 

of data being collected at these sites are questionable (Section 
3,3). 

22. In order to gear operating procedures to the intended user, a 
restrycturingi of the APIOiS Technical and Qiperating Manual Into an 

Operator, Field Operations,, Instrumentation and Laboratory 
Operations Manual should be considered (Section 4*1). 

23. *Preparation of the QA Manual {Section 4.1), to include:^ 

details of the contents of QiA reports; 

scheduling and frequency of instrumentation calibration and 

maintenance; 

initial and upgrading training programmes for operators and 

technologists (Sections 4,.,1 and 4.6); 
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corrective action systein (Sections 4.1 and 4.6); 

routine and non-routine QA procedures to assess data accuracy, 

precision^ completeness, comparability and representativeness 

(Sections 4.1 and 4.8)., 

24. Instrumientitlon sefvlcing procedyres for both operatO'rs and 
technologists, including a troubleshooting guides should be 
included in an instrument manual (Section 4.1), 

25. *The method currently used to fit sample bags into sampler buckets 

should be discontinued and another method adopted (Sections 4.2 and 
4.3). 

26. Storage procedures for cumulative precipitation samples for 
operatO'rs, and technologists should be developed and Included in the 
operating procedyres (Section 4,2). 

27., Filter handling blank procedures should be modified to include all 
potential contamination areas (Section 4.2). 

28. A schedule detailing which samplers and gauges are to be used at 
each monitoring site dyring different times of the year should be 

included in the operator procedures (Section 4.2). 
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29. Consideration should be given to clianging the orifice diameter of 
the various collectors and gauges to reflect an orifice diameter 
equal to the diameter of the container measured across the orifice 

opening from the midpoint of the gauge or bucket wall (Section 
4,.3). 

30i. *Mod1fications should be made to the Sanigamo7M:lC sampler to improve 
rel i abi 1 i t,y , operation and performance, and to allow 

standardization of instrument performance (Section 4.3). 

31o *Modif1 cat ions to the Aerochem Metric sampler to improve sensitivity 

and reliability especially during winter months (Section 4,3), 

32. Modificatio-n of the Metrex Sequential Sampler's flowmetering 
system, including an accumulated time counter (Section 4.3). 

33. Replace Metrex Low-Volume Sampler pumips with a more reliable pump 
(Section 4.3). 

34. Replace the storage gauge winter solution with an iramerslo^n heater 

In water (Section 4.3). Standardize storage gauge orifice height 
(Sectio^n 4.3). 
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35. Reinforce Nipher shielded gauge support stand (Section 4,3). 

36. *Proivide operators with caps for the Nipher shielded gauge collec- 

tiO'n vessel (SectlO'n 4.3). 

37., AVI sites should have GFIC's on 115 VAC supply line (Section 4.3). 

38. On site receptacles should have a cover (Section 4.3). 

* 

39. APIOS siting criteria should be added to in the following areas 
(Section 4.4): 

no objects within 5 meters of a sampler; 

sites located in agricultural areas should have a windbreak 
for 360^ 

windbreaks on site are very desirable especially in the pre- 
vailing wi nd d i rect i ons ; 

due to their effect on airflow buildings should be located if 
pQisslble 4 to 5 heights away from the sampler; 
on site pollutant sources (e.g., woodburning stoves) should be 
avoided; 

windbreaks should be located in between roads and the 
sampler. 
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40. *AFIOS shoiuld develop a formal i led corrective action system (Section 

4.5).. 

41. APIO'S should develop a formalized trainrng prograinme for new API OS 
network personnel and also a programme to update and upgrade 
existing personnel (Section 4,i), 

42., Additi-onal manyal data checking should be carried out by technolo- 
gists and the QA Co-ordinator (Section 4,7) as follows: 

comparison of the operator and field sheets for correct data 
transfer; 

mianual spot checking of the calculated storage gauge depth; 
the technologist and QA Co-ordinator shoiuld keep a running 

record of field comments and instrument malfunctions at each 
site to spot adverse trends that could affect data quality; 
the field technologist ' should be given copies of the qualify- 
ing remarks appended to samples during computerized data 
screening so that site records and technologist records miay be 
checked and the potential effects leading to the qualifying 
comments may be documented as part of the sample history. 

43. Upper and low limits of Integrity checks for screening cumulative 

data are determined from historical event data. It should be 
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GUIDELUNIES FQiR THE CQiMPLETION OIF 
■MOE SITE DESCRIPTION QUESTIO'NNAIRE" 



Page 1 of 3 



PAG€ 
# 



1 
1 

2 



SECTIO^N 
# 



II 



II 



INA,ME 



Site 
Identification 



Site Diet ails 



Site iDetails 



ITEM 



1-8 



10-14 

15 



1 

2 
3 
4 

5 
6 

7 

8 



GUIDELINES 



Self-explanatory 

Park, government facility, 
private property, climat site, 
institution, conservatioin area 

Self-expTanatory 

Modified Sangamo/MIC, Aeroclhem 
Metrics, Nipher, Standard rain 
gauge. Storage gauge, Low-vol,, 
Met rex sequential, 
Fisher-Porter Rain gauge 

Prec i p 1 1 at i on chemi s t ry , 
standard precipitation depth, 
air quality, met eor o 1 0' g i c a 1 

Forest clearing, open .area, 
field 

Flat, hill, sloping, bQwl 

Self-explanatory 

Grass, grain, soil, sand, miO'SS, 
rock, gravel 

Self-explanatory 

yalk, car, 4-wheel drive, 
snowmobile, snow shoe 

Self-explanatory 

Coniferous trees, deciduous 
trees, wires, poles, fences, 
towers. B^ui Idling height above 
sampler not above grade 

Distance, direct io^n, general 
description of area as well as 
typical heights of snow or 

amount of dust 
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PA6E 
# 



3 

4 



§ 
7 
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SECTION 



NAME 



ITEM 



III 



Site 
Influences 



11 



12 



13 

14-17 
1 



GUID€LINES 



Self -explanatory 

Land use: cuTtivatiO'nis, orchard,, 
crops, pasture, forest, water,, 
livestocks garden 

Ground co^ver: grass, shrubs, 
gravel, soil, sand, moss, rock 

Describe any Dhysical changes 
to site or surrounding area 
ant Tcpdted, 'i.e., ^ new 
bii i 1 d ! nq s , new i n d li s t r y , new 
po I 1 ut i on s urr e s , n ew r odd s , 
rrew road surfaces, new gardens ^ 
new poles or wires, cut trees 
or exposed earth, etc. 

Locked gate, guard dog,, 
flooding in spring, large snow 
drifts 

Self-expl anatory 



Self -explanatory 

Access roads, paved roads, 
unpaved roads, parking lots, 
gar ages* major highways within 

1 km. 

Lakes, rivers, railroads, 
airports, canals 

Cultivation (specify crop 

type), orchards, pasture,,. 
grazing, trees 

Local: sewage lagoons, 
salt /sand piles, gardens, 
gravel pits, marshes, 
livestock, e.xposed earth,, 
oil/gas wells, construction 
activity 
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PAGE 
# 



8-9 



I0i=ll 



12 



13 



14 



SECTION 

# 



IV 



NAME 



Site Diagram 



Topographical 
Map 



Aerial 

Phot Digraph 



Site 
Photograph 



ITEM 



7-9 



GUIDELINES 



Area: Power plantSi heavy 

industry, light inidustry, open 
pit TTi'ines, foundaries, mines, 

saw mills,, pulp & paper plants 
within &0 km 

Towns within 5_ j<ni_, important 
reference points, major urban 
centres within 50 km and 
special notes for large urban/ 
industrial centres (e.g., 
Toronto) 

Self -explanatory 



Use symbols as indicated in 
legend 

Attach a section of the most 
ap pr pr i at e ■ 1 0' po g r a p h i c a 1 map 
which" shows the APIOS site and 
surrounding area 

Attach a section of the most 
appropriate aerial photograph 

which shQiws the APIOS site and 
surrounding area 

Include photographs from the 

fO'Ur compass points with the 
sampler in the foreground 
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INFORMATION SOURCE DESCRIPTION 
FOR: MOE SITE DESCRIPTION QUESTIONNAIRE 



SECTION 



I SITE 

IDENTIFICATION 



II SITE DETAILS 



HI SITE 

INFLUENCES 



Q^UESTION 



SOURCE 



1. 2 

3, 4 

5 

6 

7, 8 

9 

10 

11 

12 

13 

14 

15 

1. 2, 3, 4 

5. 6, 7 

8 

9„ 10 

11 

12 

13 

14 

15 

16 

17 

L, On Site 

Observation 

L, Local 

Area Sources 

2„ 3, 4, 5, 

6 



Operator /Regional Technici an 

Auditor 

Operator/Regional Techn1c1 an 

MNR/Road or District Map 

Topographical Mlaps 

Operat or/Audi tor's Observations 

Operator 

Regional Technician 

QA Manager/Regional Technician 

Operator 

Auditor/Operator 

Auditor Visual Inspection 

Auditor's Observations 

Operator 

Auditor's Observations 

Operator 

Aerial Photograph 

Operator 

Operator/Auditor's Observations 

Operator 

Operator/Auditor ' s Observations 

Auditor to mieasure with tape 

Operator 

Auditor's observation - to be 

measured with a tape 

Operator 

Operator 
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INFO'RMATION SOURCE DiESCRIPTION 
FOR: MOE SITE DESCRIPTION qUESTIONNArRE 



SECTION 



QUESTION 



SOURCE 



III SITE 

INFLUENCES 
(C0'!nit''d) 



8,9 



Auditor oibservation and 
infO'Tmatioini obtained from 
topoigraphical m^ap 
Operator's Observation 



® 
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LEGiiEND OF SYMBOLS FOiR USE IN SITE DRAWING 




Building 



Primary Sampler 



Aerial Cable 



Q Low Vol 



O Storage S 



auge 



■» Pftv ailing Wind D'i recti on 



i i I I I I " Railro^ad tracks 



• Poles 



,^. .Nipher Guage 



RO'ads 



Brush 



li 



North 




■* — -^ — 1^ — ^' Fence 



H- Height 




V 



-rrrrrr 



Coniferous Trees 



Deciduous Trees 



Sloping Ground 



@ StevensO'n Screen, 
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MOf SITE DESCRIPTIO'N AUDIT QUESTrONAIRE 



I SITE ID'ENTIFICATION 



1. Station Namie: 



2. Station Number (SIS) 

3. Date of Visit: ^ Time: 

4. Auditor: 



5. MOE Region 

6... County: Townwship: 

7. Latitude " " " Longitude: _ 

UTMl Co-ordinates ______________________________ 

8. Elevation m 



i. Type of Site (park, gov't facility, private property, etc): 



10. Site Address 



Mailing Address 
(if different 

from above) 



11. Brief description of lho« to reach site 



12. Namie of Primary Operator ^ 

Alternate Operator 
Regional Technician 

13. Operators Address 



Mailing Address ^ 

(if different ^^______ 

from ab.ove) ____^ 

Telephone Number. Home ( ) Business | )_ 



Alternate Operator Home ( ) - . Business -^s ) 
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MOE SITE DESCRIPTIOi AUDIT QUESTIONAIRE (Co^nt'd) 



14. Sample Types CoiTlected at Site: 

Cumulative We t ., Cuinulative Dry 
Event Wet Event dry 



Other (describe )___ Special Stydy^ 

15, List m0n1toring Inistrumentation ofl site. 

Instruraent Measurement 

Type/Make 
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II SITE DETAILS 



1. Physical char acteristics of site (i.e. clearing, open area) 



2, Site Topography (e.g. flat, hilly, sloping): 



3. Ground slope at site:_ 

4« Ground cover at site: 



5. Access to site Sammer- Good "Fair Poor N/A 



Winter: Good Fair Poor N/A 

5. Method of access: Suiriner: 



Winter: 



7* How clO'Se do vehicles normally approach saiTipler? 

8, Presence of windbreaks within lOOm of samipler: 

Type Height (m) Distance (m) Direction 



9. Where do snow and dust drift and accumulate?: 

10. Prevailing wind direction during precipitation?: 

Winter : 

Summer: 
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II SITE DETAILS (co^ritlnyed) 



11. Land UsiJ 




•iiin 



'L 


Land Use 


% Sroiynd Covtf 


2. 




3, 




4. 




5. 




i. 




7. 




8. 





12« Future land use^ planmed or expecteid (co^nstryction, new 
cultivations, cTearing, etc): 



13.. Are there any logistical: problems which prevent the sapling 
site from being easily approached or operated (locked gates 
gyard 4Qg^ flooding in spring,, large snoiw drifts): _____ 



14. What is the electrical power available at the sitti 

(volts) (Amps) (# of circuits) 



15 « Is the circuit o^n a: 
Receptacle GFIC ^__ 



io GFIC 



Circuit Breaker GFIC 



Battery 



16« Distance from collector rectptacle to circuit panel i m 

17c. What are the number of power failures: 

per month per year ____„ 
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III SITE INFLUENCES 



I, General potential sources of coint ami n at i an /interferences 



Typ€ 


HEIGHT{m)/ 
SIZE 


DISTANCE 


D'IRECTION 


On-Site Obstructions ; 






i! 


Trees 


Poles 




, 




Wires 








B.uil dings 








Other - 








Local Area Sources (within SKm) 








Sewage LagO'ons 


Salt/Sand Piles 








Gardens 








Gravel Pits 




' 




Marshes 








Live Stock 








Exposed Earth 








Oil /Gas Wells 








Construction 








Huffian Activity 
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III SITE INIFLUENCES (co^ntinued) 



2. Vehicle Related 



TYPE 


NAME 


SURFACE/ 
USAGE 


DISTANCECm)/ 
DIRECTION 


SNOW/DUST 

CONTROL 


Highways 










Paved Roads 


• 








Uni paved RO'ids 








1 


Access RO'ads 
(Df-'iveways) 










Parking Lots 










Garages 




I 







3. Other TrafiiSport at ion-Related Influences 



TYPE 


NAME 


ID I STANCE, (km)/ 
DIRECTIO'N 


USAGE 


COMMENTS 


Lake ' 










River 


1 








Rail 




1 




1 


Airport 


' 


! :: 







t) 
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III SITE INFLUENCES (continued) 



I, AgrlcuTtural Actrvities 



TYPE 


AMOUNT 


DiISTANCE(krfi)/ 


HERBICIDES/ 






DIRECTION 


PESTICIDES 






,1 
























i; 
























• 






















































I. 






; 


1 






' 








,. 









1. Local and Area Ponutions Sources 



TYPE 


NAME 


DISTANCE (km)/ 
DIRECTION 


CAPACITY/ 
PRODUCT 


EMiMISSION 
TYPE/RATE 


! 






1 


;■ 
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III SITE INFLUENCES (cointinyed) 



6. Population Cenrtres 



' NAME 


DISTACE(km) 


DIRECTION 


POPULATlOiN 


1 
























' 










'' 




- 






' 













Is the site representative of the topography and vegatative 
ground cover wit'hin the surrO'Ondingi area? (lO' - 10€ km) 



8, List deviatio'ns from' siting criteria and all advantages and 

ills advantages of site: 
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III SITE INFLUENCES (contrnyed) 

9. Auditor's comments with respect to site (Is it a excellent, 

goiod, fair,, poor unacceptable site?): _ 



-^-., ) Concord Scientific 'CO'rpOPa'flor 



- 10 (a) - 



SITE DIAGRAM 



Scale 



i I I F 




- 10 (b) - 



N 



f.^^ 

H) 



larcQ'Q SasfiTinc^ Gorpo.fatioi 
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LEGENDi OF SYMBOLS FOR USE IN SITE D'RAWINS 




Building 



Primary Sampler 



Aerial Cable 



^ Prevailing Wind Direction 



w 



^-frrrrr 



□ Low Vol 



O' Storage Gauge 



h. Nipher Guage 



Roads 



Brush 



Coniferous Trees 



Dieclduous Trees 



Sloping Ground 



1 I i I TT Railroad tracks 



H 



Poles 



North 




*— ^1— ^i~' Fence 



H- Height 




g Stevenson Screen 
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Topographical Map 




/R^. 
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Area! Photograi 




I 
I 
I 
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I 
I 
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I 
I 
I 
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I 
I 
I 
I 
I 
I 
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Site Photographs 
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TYPE OF MONITORING - CUMULATIVE WET 

IfiSTKUMENT - MIC Conector (Formerly SingamO' Type A - Modified) 

tonfl gyration Checks (Record results on "MIC/Sang oto Tjp€ A Data 
Sheets") 

1. Ensure gasket on cover contacts knife edge all the way arounds 

especially on farthest position of sampler cover. 

2. Ensure sample bag fits container well. 

3. Only galvanized support shoyld be used* 

4. Original steel U-bolts were to be replaced with stainless steel U- 
bo1ts« 

5« Knife edge should be level across opening. Qualitatively test by 
placing clean plastic over open wet bucket with a level on top« 

iNpte whether It is levels slightly out of level or not level. 

6. Inspect knife edge opening and measure gap, 

7. Check that the underside of sensor grids is not blackened or dis- 
coloured. 

8. Check that both grids are warm,, not hot to the touch. 

Calibration Checks (Record results on "MlC/Sangmo Type A Data 
Sheets") 

1. Instrument Response - Using CSC Ohm Ranger find the resistance of 
the precipitation sensor necessary to activate the sampler. A 
resistance of 220 KO should cause the sampler to activate. (Figure 
1). 
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2. Heating of Sensor - Measuring thi voltage across the two heating 
terminals on the sensor a pulsing ACV of 5 volts should be detec- 
ted. If the voltage 1s not jpulsing there Is ^an Instrument problienii. 
Test the heater by placing voltmeter probes across heater pins 
(Figure 2). The grids should feel warm to touch not hot or cold. 

3. Clytch Adjustment - Activate and stop sampler midway by turning on 
and off switch. Place the hook of a spring gauge at the junction 

of a sampler armi and cover. Holding the other end of the gauge 
(ring) turn on sam,pler. The arm should start to move until the 
gauge reads 14 lbs at which point the instrument clutch should 
start to slip. Measure the clutch slip. (Figure 3). 

4. limit Switch Adjustment - Activate sampler and when sampler cover 
reaches midway turn off sampler and"unpllug from receptacle. Remove 
instrument screen and cover. 

a) D'epress limit switch plungers (2x) until they click and then 
release. Switch pllungers should spring back without sticking. 

b) Visually inspect switch plungers. Note any deformity of 
plunger. 

Plug sampler back into receptacle and turn sampler on observing 
angle of adjustment screw and limit switch plunger, 

c) Note if adjustment screw is contacting plunger on such an 
angle as to damage switch. 

d) Note if adjustment screw at end of travel is bending limit 
switch support bucket, (Figure 4). 

5. Gasket Seal on Kinife Edge - Place a thin layer of clear compres- 
sable foam o^n the edge and allow sampler cover to move and compress 
foOT will allow a check of gasket sealing ability. After a short 

interval activate sampler and inspect knife edge impression oni 
foam. (Figure 5). 

6. Sampler Delay Time - Short sensor with metal strip or moistened 
finger and start stopwatch. Stop stopwatch when samiple cover 
starts to return to wet side of instrument. 
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FIGURE 1 
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FIGURE 2 
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FIGURE 4 
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HIC/MOD'IFIIED' SANGAWO TYIPE A DATA SHEET 



Site: 



Serial #:^ 
On Stand? 



Model #: 



Height abo^ve grounid 





N - S 


E - W 




MET 


WET 


(Bucket) SANPLE O'RIFICE (cm) 






(Bag) SAMPLE ORIFICE (cm) 







Level 



Precipitation Sensor Checks 



Knife edge gap 



Instrument Respoinse 

Heating O'f Sensor_ 

yarm to touch 



vm Del ay Time ^ 

kfl Clutch Adjustment 



_sec 
lbs 



volts pulsing? 



BTackened/OiscolO'red? 



Comme'nt o^n: 



Limit Switch Adjustment: 



Gasket Seal on Knife Edge: 



Hood Movement: 



B^ag Fit: 



W 
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CUMULATIVE PRECIPITATION AUDIT - SANGAMO/MIC 



O'PERATOR: 
SITE: 



Operator's Diuties 



1. 



2. 



yhat time does operator change sample bags? If he 
can't change at the proper time,, what does he do? 
(phone technicans chanrge bag when he canp contact 
alternate operator). 



Does the operator, while removing the sample bag frm 
the sample bucket, allow for any chance of 
contamination of the precipitation sample? Several 
points that ma,y present contamination are: 

is sample bucket removed from sampler prior to 

changing sanple bag? 
^^ does the operator wear clean, new gloves to 

remove the knife edge? 

does he handle only the outside of bucket and 

knife edge? 

1s he careful not to contaminate knife edge when 

Its taken off? 

is bag removed In such a way as to not introduce 

contOTination from top 'anrd outside portions of 

bag? 

is operator careful not to stand directly over 

pail? 

is there a potential for contamination by hair, 

coat, etc. 



Yes 



No 



Commients: 
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CUMULATIVE PRECIPITATION AUDIT - SANGAMO/MIC (continued) 



Operator ''s Duties 

3» Are the sample bags prop€rly handled to prevent 

d«age, sample loss and allow for proper handling b,y 
Tab-oratory staff? Several points should be checked: 
is air forced out of bag before sealing? 
is bag tied near enoygh to the top so that it 
can be leached for metals analysis^ but far 
enough doiwn so that none of the contaminated 
surfaces are exposed to sample? How is bag tied 
and sealed? ________^ 

does operator use a container to store and 
transport sample? ^ _______„„___„__„ 



Comments: 



are bags promptly labelled (yhat information is 
recorded on label)? 



for winter operation with long tube how is bag 

removed? _^______^^___^___^____^_^_________ 

where does operator store sampTe for pick up by 

technician? (winter and summer). 



how long does it take the technician to come and 

pick up samples? 



Yes 



No 
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CUMULATIVE PRECIPITATION AUD^IT - SAlNGAMIO/MIC (cO'mtirnued) 



Operator's Duties 

4. Are the sampler components carefully cleaned? 
Several points to be checked: 

does operator clean the foil owl ng before put- 
ting in new bag: 
Body of Sangano with H^O 
Sensor grids with Hg^Qi and ETOH 
Outside of buckets with H^O and ETOH 
Hood gasket with HgO and ETOH 
does he use new gloves and Kimwipes for above 

what is the cleaning procedure under cold 
conditions? ^_^__ 



Comments: 



S. 



What problems does the operator experience with the 
sampler? How does he handle them? Some things that 
can happen: 

does wet sample bag get stuck in container when 
being removedl ^_ 



what does operator do if this happens? 



what procedure is followed if the bag comes out 

damaged? ._ - 



Yis 



No 
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CUMULATIVE PRECIPITATIO^N! AUDIT - SANGAMO'/MIC (co^ntlnuad) 



Operator's Duties 



how often are leaks observed in bags? 



what dO'CS he thinik causes it? 



Comments: 



6« In placing a new s sample bag in the collector, does 
the operator observe the fol Towing points: 

are new gloves worn when touching inside of 

bagi 

is operator- careful not to touch inside of bag 

an,y more than is necessary? 

is bag forced to bottom of container by filling 

with air? 

is operator careful not to put hand inside bag 

when installing it? 

is enoygh bag left over the edge to permit knife 

edge to hold bag? 

are new gloves used to flatten bag against the 

pall? 

is collar cleaned, rinsed and dried before 

replacing on container? 



Yes 



m 



W 
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CUMULATIVE PRECrPITATIO'N AUDIT - SANGAMO/HIC Ccontinuied) 



Operator's Duties 



Does the end result produce a well fitting bag? 
( smoo t h s u rf ac e , no o v e r h an g ) . 



Comments: 



7» Does the operator have a good knowledge of what he is 
expected to do? Specific points that the operator 
should be asked: 

does operator have written instructions for 

procedures? 

which procedures does he have? 

does he think he was adequately trained? 



when was the last time the regional technician 
reviewed procedures with him? 



does he have any particular problems with the 

sampling? 



Yes 



No 
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CUMULATIVE PRECIPITATION AUDIT - SAlNGAMO'/MilC (continued) 



Operator's Duties 



Comments: 



8, Does the operator have sufficient suppTies on site? 

He should be asked: 

does he receive regular shipment of supplies or 
as needed? 



does he have enough of the followingi; 
Sample forms 

B^ags 

DI H^O and ethanol 

K1mw1pes 

Gloves 

has he ever run out of supplies 



Comments: 



,i., yhat commerits does the operator have about the 
prograniTie? 

does the operator understand why he is 
contcting the s^amples? 



Yes 



No 
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CUMULATIVE PRECIPITATION AUDIT - SANGAMO/MIC (continued) 



Operator' "s Duties 



does operator understand why all the special 

p r ec au t i on s (glove, c 1 e an i n g bags et c . ) ar e 
required? _^ 

does operator get any feedback on programme? 
'Would he like feedback? How often? 



does he have any special comments with regards 
to the sampling, site, technician or programme 

as a whole? ^ 

Does he feel the pay is adequate? 



Comments: 



10. Does the operator check sampler performance on a 
regular basis? 

does he check that ihO'Od seals tightly on wet and 

dry pails when reactivated? 

does he check that the sensor grid is warm? 

what other instrument checks does he perform 

periodically? 



how often does he check the instrument? 



Yes 



No 
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CUMULATIVE PRECIPITATION AUDIT - SAN:GAMO/MIC (contimued) 



O'pirator's Duties 



Coffiments: 



11 „ Does the operator maintain a site log bO'Ok? 
yhat type of Information is recofded __ 



ves 



No 



How often is informatloni recorded? 



Is a record kept of when events occurred? 



Comments' 



12. Are sample submlssio'n sheets correctly and completely 
filled out? ____„__„ 



13. O'oes the Regional Technician visit the site? 
how often? 



does he talk to the operator ofl each 'visit, or 
Is 'the saiTiiple just left at a location for 

p i ck up? -^ 



W 
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CUMULATIVE PRECIPITATION AUDIT - SANGAMO/MIC |continiuedl) 



Operator's Duties 



do the technician and operator discuss sample 

problems? 

other than talk to the operator what else dO'SS 

the technician do on his site visits? 



Comments: 



Yes 


No 
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TYPE OF MONITORINS - CUWULATIVE WET 

INSTRUMENT - STORAGE GAUGE 

CoTifigu.rat.ioni Checks (Record resylts o.n ""Storage Gauge Dat..a 
Sheet ••} 

1. Storage gauge opening should b€ level. Qualitatively test by 

placing level across opening.. Note whether It is level, slightly 
out of level or not live'L 

2« Measure the height of the bottom of the storage gauge from the 
gro^ynd. 

3.. Measure the height of the orifice of the storage gauge from the 
ground , 

4. Visyally note any floating debris In guage or adhered to inside 
gauge walls. Using metre stick, check for any sunken debr1s„ 

Calibration Checks (Record results on "Storage Gauge D'ata Sheet") 

1, Gauge Opening - Measure Inside opening of storage gauge with a 
ruler.* Repeat at 90* from first reading, 

2.. Solution and Capping Layer - Visually note whether solutio'n Is 

methanol /ethylene glycol (slight alcohol - liike odor) or water (no 
O'dor ) . 
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STORAGE GAUGE DATA SHEET 



Site: 



Seriil #: Model #: 



Qn Stanid?_ Storage Gauge Height above ground 

Orifice Height above ground 



How is the base of storage gauge supported? 



Sample Orifice (cm) N-S level N-S 



E-y E-W 



Solution Type: Methanol Ethylene Glycol 
Water 
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CUMULATIVE ■PRECIPITATION AUDIT - ST0RA6I 6AUGE 



OPERATOR: 
SITE: 



Oiperator's Duties 



1. Does operator take a storage gauge measurement? 



2. Doifis O'perator check for debris in the gauge? 

on surface visually 

on the bottom using the Tiieter stick 

3. 'What does operator do if there is debris in the 
storage gauge? _____„„_____™____„__=_=-^_ 



Yes 



No 



4. How does the operator take the depth measureinent? 



5, Does the operatof have a therinometer present for 
winter time measurements? _______-.«_=^ 



S. Does the operator stir the soTution and take 

temperature measurement 3-6" below surface? _ 



Co'mments: 
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TYPE OF MONITOIRNe - CUMULATIVE DRY 



INSTRUMENT - WETREX LOW-VOL SAMPLER 



Configuration Checks (Record resylts on; "Low-Vol Sampler D'ata 

% Flexible Tubing 

(Tygon or Nylon) 



Sheet") 

Figure 1: 



nvironmental 
ousing 

ow Vol 
sampler 

otameter 




Filter Pack Plate 



Filter Pack 

— Shel ter 

Support Stand 



grounid level 



1, Note any deviatiO'ns of the sampling configuration, (see Figure 1)„ 

2, Observe flow rotameter. Is there a black ring on walTs of roti- 
'meter? If yes describe ring thickness, colour (dark black, grey.,, 
brown) . 

3, The filter pack should be level. Qualitatively check by pTacing 
level across filter pack case.. Note whether It Is level, slightly 
out of level or not level. 

Calibration Checkj^ 

1. Flow - Calibration of Rotafiieter : Turn off Lo-Vol Sampler and dis- 
connect suction Tine from the back of the sampler. Place a 0-5 
l/m1n mass flowmeter in line. Turn sampler and mass flowmeter on 
and allow 20 minutes for warm-up. Check for leaks In system. The 
output of the mass flow-meter should be connected to a digital 
voltmeter (scale 0-5 VOC). Use the flow control adjust on the 
S«p1er to performi a myltl-polnt (10 values) calibration illowing 
30 seconds per reading to allow the flow rate to stablllie (record 
results on '"RotOTeter CallbratlO'n Table")- The calibration should 
cover a range of 0-5 I/miin, 
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METREX LOW-VOL SAHPLER DATA SHEET 

Site: 



Serial #: Mo^del #: 



On Stand? Height above ground 



Sample Orifice (cm) N-S ,^_^________ Tevel! N-S 

E-W E-W 



Sampling line and tower in good coindition'? 
Kinks in suction line? 



Tower firmly supported^ straight and steady? 
Low-Vol sampler - covered? ^ 



- located so as no't to be iinfluenced by other nearby 
smplers or objects ■____ 



■Rotameter Condition - greys brown or black ring? 
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2. Volume - Calibratioii of Volumetric Counter (Sas meter) The instru- 

memt set up for calibration 1s the sme as iin the "Calilbratioin, of 
Rotometer" except that once the flow cont roller has been set to 
approx. 2 1/min it should not be adjusted. When unit on volumetric 

counter changes start stop watch and record volumetric counter 
reading and mass flowmeter reading. Each time the volumetric 
counter changes (approximately 5 minutes) record volumetric counter 

readinig, mass flO'Wmeter reading In VDC, Low-Vol rotameter reading,, 
and time (record results 1n "Volumie Counter Calibration Table"). 
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CUMULATIVE DRY DEPOSITION - LOy VOL 



OPERATOR: 
SITE: 



Operator's Duties 

1. Describe the procedure used by the operator 1n 
handling filter packs. Does he do the following? 

handle filter packs only by using a plastic bag 
or on the filter pack? 



where are the filter packs stored? 



Yes 



No 



Comments: 



2. What information is recorded on data sheets? 
flow rate - start and finish? 
volumetric reading? 
time of filter pack changeover? 
operator comments? 



Comments: 



3. What training did operator receive ofl the sampler 
handling filter packs? ___^ 



has he been retrained since? 

does he feel training was adequate 



Comments: 
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TYPE OF mNITORING - EVENT WET 

INISTRUHENT - AEROCHEM METRIC 

itonflgyratiO'n Checks (Record results on "AerochOT Metric Data 
Sheet") ~" 

1. The Aerochai Metric has a reputation foir being blown, over in winds. 
The smpler shO'Uld be secuir11,y mounted by either stakes, wire or 
cross peices. Insure that the sampler can not be pushed over. 

(Figure 1), 

t. The Instruiment should be level, qualitatively check by placing 

clean plastic over the bycket with a level on top. Note whether it 
is level, slightly out of level or not level. 

3e Check cleanliness of a) gasket, b) sensor, c) sensor body. 

Calibration Checks (Record results on "Aerochaii Metric Data 
'sheet'") 

1, Heating of Sensor - When sampler is not activated sensor should be 
cold to touch. When activated, the sensor should get hot after 

approximately 5 minute delay., and stay hot until activating precip- 
itation evaporates „ 

2, Cover Seal__ Integrity - A thorough visual Inspection of cover check- 
ing for: a) holes in polyethylene gasket cover; 

b) signs of gasket foam crumbling; 

c) moisture on Inside surface of polyethylene. 




fO 
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FIGURE 1 




S round Cover 



Stakes in Ground 
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AEROCHEH METRIC DATA SHEET 



Site^ 



Serial #: 



Model # 



Smple Orifice (m:) N-S 

E-W 



Secured by: stakes 
wire 



level N-S 

E-W 

sturdy? 



crO'SS pieces 



Cleanliness - Gasket 

- Sensoif 

- Sensor BO'dy 
Any holes in gasket cover? 
Is gasket foam crumbling? 

Any moisture on inside surface of cover 
Sensor heating properly? 



Comments: 



Yes ' 


to _ ■ 


i 
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EVENT PRECrPITAITON AUDIT - AEROCHEM METRIC 



OPERATOR: 
SITE: 



Operator's Duties 



1. 



2. 




yhat time does the op€rator check the sample bag for 
precipitation? If he cannot change at the proper 
time, what does he do? (phone technician, change bag 
when he can, contact alternate operator). 



Does the operator, while removing the samiple bag 
from the sample bucket, allow for any chance of 
contamination of the precipitation sample? Several 
points that could lead to contwination are: 

Is the sample bucket removed from the sampler 

prior to changing SOTple bag? 

does the operator wear clean (new) plastic 

gloves to handle the bag? 

is the O'Utslde of the bag folded up al Towing 

contamination to enter bucket? 

is the operator careful to not stand directly 

over sample bucket while removing SOTple bag? 

Is there potential for contamination from 

operator's hair, clothes etc.? 



Comments: 
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EVENT PRECIPITATION AUDIT - AEROCHEMI METRIC (contin,ued) 



Operator *s Duties 

3. After the bag is remo'ved from the sample container, 
is air evacuated from the bag after being 

removed from conitainerl 

Is the top of the samiple bag tied? 

how far from the top of bag 1s It tied? 

what is the sample bag tied with? 

any chance for othe contamii nation (clothing, 

etc)? 



Comments^ 



Yes 



4. For reloading the samiple bucket: 

in placing new bag in sample container^ does 

operator' wear gloves? 

does the operator touch the inside of bag ■when 

loading into sample container with orily new, 

clean gloves? 

any chance for other cofltamii nation {clothing, 

etc.)? 



Comment SI 



No 



5= When the new bag is loaded in the sample bucket: 
does the bag fit the container well; I _ 



how much of a decrease in orifice size resylts 
from' 'poor bag fit? How much is the sample area 

reduced {%) -- — 



Coffiments: 



■Q 
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EVENT IPRECrPITATIOIN AUDIT - AEROCHEM METRIC (continued) 



Operitor's Duties 

6, Describe how the operator transfers the precipitation 
sample from the s«ple bag to the samplle bO'ttle? 
does the operator inspect sample bottle for 
flaws? 

does he swirl bag and contents around prior to 
decanting? 

how is sample melted if partial 1)^ or completely 
frozen? 



Yes 



does operator pour sample directly from bag into 

samiple bottle? 

does he use a clean funnel? 

does he elevate o^ne bottom corner, clean, and 

cut it? 

describe cleaning procedure of bag and scissors? 



if sample voTume exceeds bottle contents, is 
excess poured into graduate and measured? 
where is the samiple transfer area? 



is a clean sample preperation area used? 



No 



Comments: 
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EVENT PRECIPITATION AUDIT ■- AEROCHEM METRIC (continued) 



Operator's Duties 

7. Sample bottTts sho^uTd be label Ted to corfespond with 
date submission sheets: 

what Information Is placed on sampTe labeT? 



is Tabel pTaced on cap or bottle? 




where are samples stored for pickup by 
technician? 



Mm long are samples usually stored prio^r to 

pick-up by technician? ^________________ 



ComimentS" 



8. What information 1s entered on the data sheets? 

•- is 'iny information not filled out or incorrect ly 

filled out? 



9. is there a log book on site? 

what Information is recorded? 



hiow often 1s informatiO'n entered into log book? 
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EVENT PRECIPITATIOIN AUDIT - AEROCHIEM ttTRIC (co^ntinued) 



Operator's Duties 

10. yhen was the last time technician reviewed sampling 

procedures with operator? 



how often are procedures reviewed? 



does he think he was adequately trained 

does he have any particular problems with the 

sampling 



Comments: 



11. Does the operator have sufficient supplies to last 
for one week, one month, six months? Has the 

operator ever run out of supplies? 



does the operator think procedures should be 

reviewed more often? 



Yes 



12. yhat comments does the operator have about the 

programme? 

does the operator undertand why he is collecting 
the sanple? 

does he under stand why all the special 

precautions (gloves, cleaning, etc.) are 

required 

does operator get any feedback on programme? 

you Id he like some? How often? 



does he feel the pay is adequate? 



No 
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TYPE OF 'MONITORING - EVENT iET 

INSTRUMENT - STANDARD RAIN SAUGE 

CONFIGURATION CHECKS 

llecord results on. "Standard Rain Gauge" Data Sheet) 

1. Measure frwri colli ector rtm to grO'Und,. 

2. Measure frofii top of grass to collectoir rim. 

3. Inispect funnel and graduate for cracks and cleanliness^ 

4. Determine height of and distance to nearest obstructions Including 
sampler, 

5 . Ins ure th at gauge i s emp t i ed e ach mio r n i n g . 

6. The instrument should be level. Qualitative check -'by placing level 
over gauge orifice. Note whether it is level, slightly out of 

level or not level. 

7„ Pour pre-rneasured 50 ml aliquot into gauge and record reading. 
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STANDARD RAIN GAUGE DATA SHEET 



Site.: 



Serial # 



Model # 



Collector rim to ground 

Collector rim to grass 

Graduate (YeSs No) 
Funnel (Yes, No) 



Cracked 



Gauge Level 



Gauge Reading 



Clean 



Obstruction 


Height 


Distance 




of Obstruction i 


from Gauge 




(m) 


(m) 






i 






, 


! 












1 

























_(mmi) 
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EVENT PRECIPITATION - STANDARD' RAIN: GAUGE 



O'PERATOi: 
SITE: 



Operator's Duties 

1. Is the standard gauge checked each day? 

2. How does the operator handle the fonowing 
sltuatloin: 

if water level (meniscus) falls between two 
graduated rnarks? ____^__„ 



what 1s recorded if level is below Qi.2 on scale? 



if there 1s water that has overflowed the 
graduated cyllnderj what does the operator do? 



Yes 



what is done for freezing rain? 



is the graduated cylinder Is dirty?_ 



No 
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TYPE OF MONITORING - EVENT WET 

INSTRUMENT - NIPHEIR SHIEILDED SNOW GAUGE 

Conf 1 gur at ion Checks (Record Results on "Nipher ShelTded Snow Gauge 

Data Sheet") 

1. Is the gauge mounted on a stand? 

2. Is the mounting stand safe and secyre? 

3. Measure the distance and the direction from the primary aerochem 
mietrlc saunpler. 

4. Instrument should be level. Qiual itatively check by placing level 
across bucket oirifice. Note whether it is level, slightly out of 
level or not level . 

5. Measure the height of bucket orifice above ground. 

Calibration _Checks (Record Results on "Nipher Sheilded Snow Gauge 
Data Sheet") 

1. Measure shield orifice and bucket orifice diamiter, 

2. Pour a ZOO' ml aliquot into the gauge calibrated depth graduate and 
record result. 
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NIPHER SHEILDED SNOW GAUGE DATA SHEET 



Site: _____ 

Serial #: 

Model #: 

On Stand? (Yes/No) 



Is the stand safe and secure? 



Distance and direction from sampler. 



Pour 200i ml intO' calibrated depth graduate. Result cm. 



Height of orifice above ground ____________________ 

Shield Orifice (cm) N-S ^ B^ucket (cm) N-S 

E-W ,.________ E-W 

Level N-S ________ 

E-W 
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EVENT PRECIPITATION - NIPHER GAUGiE 



OPERATOR: 

SITE: 



Operator's Duties 

1. Does the operator hiave the foil owing supplie'd: 

* 2 collection vessels? 

* calibrated volumetric . 
funnel? 



Coimments: 



Yes No 



2, Durimg the time of year when the Nlipher gauge is used 
what dtoes the operator do if it rains? ^__^_____ 



3. Diescribe procedure followed if sample volume exceeds 

graduated cylinder volume? 



4. What does the operator do 1n the case of freezing 
rain? _^____ 
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SITE AUIDIT SUMMARIES 
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FALL 1983 

SITES VISITED DiURING PHASE I AUDIT 
(Sites are shO'wn in the order audited) 

SITE TYPE 

1. Loingwoods Event 

2. Alvinston Cumulative 

3. Melboiuirne ^ Event 

4. iMiattawa Cumulative 

5. Azure Lake Cumulative 

6 . Mo^o n be am • C umu 1 a t i v e 

7. Nithgrove Event 

8 . C aniip b e 1 1 f o r d C umu 1 at 1 v e 

9. Graham Lake Event 

10. Golden Lake Cumulative 

11. Colchester Cumulative 

12. ShallO'W Lake Cumulative 
13,. McKelliar Cumulative 



^ I Concord Scientific CorporoTiof 



A. 1 1 "2 



Lomgwoodis Conservation Area 

November 29, 1983 Temper it ure? 2,0' C 

Site Evaluation 

Advantages - ovtrall gO'Od site 

- gO'Od ground cover 

" CO- located site AES Capmion Network 

:*■ site representative of local area i.e. agricultural and 
conservation area 

- typical topography - gentle rolling hills 
Disadvantages - on-site obstructions - 3 deciduous trees -8-10 m 

tall, 7 mi east of compound - Fisher-Porter gauge ~ 2 m 
tall 5, 3 mi south of primary sampler 

- trenches dug for burying cable have not been seeded or 
sodded; therefore, some exposed earth 

- shed used for sample changing is rather cro^wded with 
instruments and supplies. May have an effect on the 
quality of the sample changing as operator tends to 
bump and spill samples 

- poor windbreak to the east 

- wood burning 40 m west in garage 
Instrument Evaluation 

Aerochem - co- located Aerochems 

- heavy flurries on the day of the audit. Primary 
sampler was opened while secondary sampler was closed 
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- a few drO'ps of precipitation noticed on the gasket of 
both samplers 

- regional technician cut a few holes in the bottom of 
the Aerochem buckets allowing the air normalilly trapped 
behind the bag to escape. This results in a better bag 

. fit 
Nipher - a guy wire holding the Nipher shielded snow gauge in 
place was broken; as a result the stand was not very 
secure. The shield could quite possibly be blown over 
by a strong wind 

- the bucket was level and shield rn good condition. 

- recommendation: fix broken guy wire 
Operator Evaluation 

Operator: Dave Little 

- operator tries to check the sampler for precipitation 
each day at 08:00 hours or as soon as possible 

- the operator finds the samiple changing area too cramped 
with equipment and supplies 

- the operator wears only 1 pair of poly gloves during 
the bag removal /insertion procedure 

- contamination is a definite problem^ operator's coat. 
touches the bag several times. Operator suggested that 
in order to avoid this when smoothing the bag against 
the side of the bucket that he wear gloves to his 
elbows or use a bag insertion procedure similar to the 

' one used by the Capmon Network 
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when transfeFring the sample, the operator transfers 
the sample from the bag directly into the event bottle,, 
he elevated a bottom corner of the bag and cuts it with 
a pair of rusty scissors. He' does not clean the bag or 
scissors 

operator was given the new API OS Technical and Opera- 
ting Manual but has not read it - does not think he 
will have a chance to read it in the near future 
operator believes he has a good knO'Wledge and under- 
standing of the programi; however, he would like to see 
APIOS give a seminar/workshop to all the operatoirs in 
the region. At this seminar /work shop he would like to 
discuss samipllng protocol *iow the APIO'S Network oper- 
ates and Its importance,,, a brainstorming session with 
other operators about their sites and difficulties they 
may encounter 

operator would appreciate It if the APIOS and Capmon 
Networks standardize their method of recording samiplmg 
dates. He finds this confusing and may result on 
entering data improperly 

operator has a good working relationship with the 
regional technician - this is vital at Longwoods as a 
poor relationship with AES people has already resulted 
in a poor attitude towards the Capmon Network 
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Corrective Action Required 

- remove all O'n-site obstructio^ns - trees within 2.5 
heights of sampler - relocate Fisher -Porter gauge 

- so'd exposed earth where trenches have been dug 

- enlarge shed used for sample changing 

- regional technician should review sampling protocol 
with operator and show him what sections of the APIOS 
Technical and Operating Manual pertaini to his site 

- operator should be given a new pair of scissors 
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ALVINSTQN 

Decem:ber 29, 1983 • Temper ature: 2' C 

Site Evaluation 

Advantages - representative of local topographj/ (rolliing ■hills) 

- remO'Ved! fronn vehicular and ■majO'r point sources 

- good windbreak and ground cover 

- representative of local area which is predoimmatly 
agricultural 

- trees surroundinig the site should help to mlninniize the 
inifluence of windblown dust - however all trees within 
2.5 X heights should be removed 

- gravel /dirt road east of site is separated by a bank of 
trees 

Disadvantages - some trees and shrubs surrounding the site are obstruc- 
tions as they are within 2.5 height of sampler - 
especially a pine tree 6 m^ tall 7 m east of site 

- slight slope at site from east to west (downward 
slope) 

I n s t rument E val uat i on 

Sangamo - breaker tripped a week prior to audit and as a result 
approximately four Inches of precipitation had been 
collected in the dry bucket which is not supposed to be 
used anymore* A new recepticle GFIC breaker had been 
installed November 9, 1983 by regiO'nal technician. 
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The instrument -should be checked regularly by activat- 
ing the sampler to ensure that 1t is functiomng 
properly. 

- the resistance necessary tO' activate the sampler was 
somewhat low 40 compared to^ the specified 220 kQ 

" instrument seem to be in good working order otherwise 
Storage Gauge - storage gauge o^n "adjustable" stand design by Tech. 
stand is non -standardized 

- stand was staked solidly into ground 

- sampler was level 

- U-bolt for standardized gauge measurement had not been 
mstal led 

Operator Evaluation 
Operator: Paul ■DeVlught 

- operator wears only one pair of gloves during entire 
bag r emo v a 1 / 1 n s t a 1 1 at i o n pro c ed u r e 

- bag exposed to the elements under knife edge is turned 
inward, possibly cont.aminating the sample 

- operator cleans the knife edge collar and bucket with 
DI HpO at each changeover date 

- conscientious operator, interested in APIOS programme 

- he is a little discouraged by the fact that the sample 
changing must be carried out on a particular day at a 
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pirticulaf-' time but samples are not picked up and sent 

in for analysis within 36-48 hoiurs.. He is coincer'ned 
about sample integrity. 

- operator visually checks the inistrument once a week but 
should be encouraged to perform other check as wells 
i.e., ensure sensor ts warm and reacting; properly 

- operator would like to meet other operators and MOE 
employees associated with API OS Network 

- encourages Network to hold a seminar/workshop on 
sampling protocol, new developrnents in the Acid Rain 
progr'amme, etc. 

- communication between operator and Tech,., is maintained 
via phone calls and short memO'S. He does not necessar- 
ily see the regional technician every time samples are 
picked up. 

" operator should be shown sample changing protocol. He 
has read AlPIOS Technical and Operating Manual but still 
is not following proper sample changing procedures 

- operator has a good attitude towards the programme » 
seems very interested in Acid Raid and frequently 
requests literature on the subject from regional 
technician. 

Correct i_ve Action, Required 

- remove all trees which act as O'bstructions within ,2.5 
heights of sampler 

- retrain operator 
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Melbourne 

Novemiber 29, 1983 " Temperature: < 0" C 

Si'te Evaluation 

Advantages - isolated from major point sources 

- representative of rural /agricultural area/flood plain 

- good ground cover and level 
Disadvantages 

- on top of a small 'hiill near flood plain 

- hoitnie on site heated solely by wood burning - chimney 
located ~ 13 m south of site 

- O'n site obstructions include small pine trees and a 
hydro pole 10 m tall - 20 m east (pole believed to have 
minlmial influence) 2 deciduous trees H - 15-20 mi,,, .H - 
2"5 m 

- cement plant located 4 km west 

- site located m an area almost totally dedicated to 
mixed farming - poor windbreak surrounding the site 
iteself; therefore, nothing to minimize the influenice 
of wind blown dust and snow 

In s t r ume n t at 1 n E v a 1 u a t i on 

Aerochem - operator discouraged by sensitivity of aerochem - often 
events occur but no sample is collected by instrument 

- sensor should be cleaned on a regular basis - quite 
dirty when audit was carried out 
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Nipher - on stand held down by rope - suggested that the rope be 

replaced by cable tighteners and stronger cable 

- the bucket and shield were both in go^od condition 
Operator Evalluation 

Operator: Michael Haas 

- Qperator sho'uld be retrained - he was folloiwing old 
sampling procedures even though he had been giyen 
updated procedure sheets by technician. 

- operator has AFIOS Technical and Operating Manual but 
has not read it. Did not believe that he would read it 
in the near future 

- operator seldom sees technician - only during summer 
months when he is at home 

" communication is maintained mainly by notes left when 
technician picks up samples 

- unsure of when he is supposed to use the Mipher and 
Rain gayge - he was waiting for iinstructions from 
technician. Several events had occured where the only 
type of precipitation collect ed was s n ow - op er at o r was 
still using standard rain gauge 

- conscientious operator, interested in APIOS program 

- becam:e discouraged when an event occurs and no 
precipitation is collected - prefers SES bucket O'ver 
Aerochem 
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- does mot ,. fol low pro'tocol; therefor'S, cont ami mated 
sample and pO'Oir bag, fit - unsure of why all special 
precautions are taken 

- wO'Uld like moire information about Acid Rain and API OS 
Netwo'rk and specific feedback (quarterly) 

- if operator were retrained with proper procedures and 
sampling technique he would then become a "good"' opera- 
tor. He still holds great enthusiasm for the program. 

Corrective Action Required 

- obstructions should be remioved i.e. cut trees which are 
within 2.5 heights of sampler 

- operator must be upgraded on procedures set out in ^^the 
APIOS Technical and Operating Manual 
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Matt aw a 

December 4, 1983 Tefflperature: -T C 

Site Evaluatioin 

Advantages ~ good ground cover (cut grass) 

- good windbreak except tO' the north and northeast 

■= representative of local topography and vegetative 
ground cover 
Oisadvariitages - proximity to Calvrn-Paplneau township road (40 m west) 

- proximnty to saw mill 4 kmi east of site - burns wood 
conitinuously 

- proximity to lumber mill 20 km west of site - also 
burns wood continuously 

- on-site obstructions include tall brush, trees and 
weeds southeast of site - 8-12 m tall and 15-20 m away 
(on a small hi 1.1) 

This audit was a revisit. Site has improved somewhat since first audit 
in spring 1982. Exposed earth has been sodded, area imimediately sur- 
rounding the primary sampler has been leveled^ 

Operator - operator used to burn all of his garbage -- 4 m west of 
sampler. He now brings garbage to the dump and 
occasionally burns cardboard boxes, usually at mght 
when there is no wind. He covers low vol filter pack 

with a shower cap and wet bucket with a clean bag. He 
never burns boxes when it is raining or snowing. 
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Instrument Evaluation 

Sangafnio - sensor grids, very hot and blackened. Regional techni- 

cian was to change them during next visit 

- chain skipped causing ho^od to" jerk 

- loud ringing noise miade during hood movement 

- poor bag fit 

~ resistance required to activate sample > 3000^ k 

Storage Gauge - not level - should be leveled during regional techni- 
cian's next visit to site 

- 10W30 used as capping layer rather than transmission 
oil - modified gauge with u-bolt 

Low Vol - good operating condition 

' -■ tygon tubing frozen sol! id from instrument to. filter 
pack 
p er at o r E v a 1 u_a t i_^o ri_ 
Operator: John Brayshaw 

- op'Srator was m the process of reading the new APIOS 
Technical and Operating Manual and changing sampling 
protocol 

- uses only one pair of poly gloves during bag changing 
procedure 

- folds tO'p of bag inward exposing contaminated surface 
to sample 

- during winter period operator cleans knife edge and 
gasket with both DIH^O and ETOiH 
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» conscientious operator - Interested in APIOS program 

- would like more feedback every 3 - 4 months 

- should be shown sample changing protocol by regional 
technician 

- gO'Od relations with regio^nal technician 
Corrective Action Required 

- remove all obstructions i.e., trees within 2.5 heights 
to sampler 

- some maintenance work required on Sang.amio 

- storage gauge should be leveled 

- upgrade operator on new procedure 
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Azure Lake 

iDecember 6, 1983 Temperature: -2' C 

Site Evaluation 

Advantages - good ground cover and windbreak (tall co'niiferous 

trees) 

- site is level 

- well removed from industrial and urban activities 

- operato^r conscientious 

- represent at ive of local area (unixed forest) and vegeta- 
tive ground cover 

- very light vehicular Influences fromi roadways 
Disadvantages - Access roads off Hwy 144 are in poor road conditions 

during winter and spring prevent site from being easily 
accessed 

- no telephone on site; therefore, when instruments are 
dO'Wn or problems arise information cannot be relayed 
immediately to regional techmlcian 

- on site O'bstruction - one pine tree 2-3 m tall less 
than 3 m from sampler - shoiuld be removed 

- building within 3 heights - snow blown off roof is a 
potential problem 

Instrument Evaluation 

Sangamo - good gasket seal on knife edge 

- chain (motor) skips causing hood to jerk when moving. 
Hood is not secured properly to instrument and can rock 
freely in a strong wind 
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- sensor grids were blackened 

- pins to hold ho^od tO' arm not fitted properly 

- bucket not level 

- very little resistance needed to activate sampler i.e. 

10 Q rather than 220 k Q 
Stoirage gauge - on stand orifice height above ground = 139 cm 

- level and in good condition 
Qiper at or E v a 1 uat i O'n 

Operator: Donna Gareau 

- good operator, conscie:ntiious and very interested in 
API OS Network 

- just received manual but has not read it completely. 
Regional technician listed sections of manual pertain- 
ing to the activities at this site and advised O'perator 
to read them 

- operator used DIHp,0 as well as ETOH to clean knife edge 
and gasket. Frozen water droplets noticed o^n both 
gasket and co 1 1 ar af t e r c 1 e an i n g 

- operator is careful not to contaminate sample 

- bag fit not superior ~ bag bunched up at top of bucket, 
not smooth against side of bucket 

- used a dirty glove to flatten bag 

- operator would like a retraining session with regional 
technician on procedures in new API OS Technical and 
Operating Manual 
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- woiuld like to see a one day semi ruar/work shop given 
where all operators from the region get together to 
discuss Network's o^bjectives, sampling,, protocol, 
instrument at ion and trouble shO'Oting 

- operator used to record many commients in her log book 
pertaining to instruments and local activities which 
might affect SOTiple integrity; however, no one ever 
read them or sent them off with submission sheets so 
she no longer does this 

Corrective Action Required 

- remove all on-site obstructions i.e, trees wiithiin 2.5 
heights of sampler 

- instrument requires servicing 

- operator requested retraining 
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Moonbeam 

Decemiber 7, 1983 Temperature: -27' C 

-35' C (with wind chiin 
factor) 
Site EvaluatlO'n 

Advantages - - no on-site obstructions 
Disadvantages 

- poor windbreak 

- poor ground cover « mostlly clay - access difficult in 
spring because of mud 

- not representative of local area.. General area is 
mostly forested ho^wever, site is located in an open 
meadow surrounded to the north by abandoned fields . ■ 

- proiximity to concession road miay contribute to dust and 
dirt in samples. Site should be carefylly reconsidered 
as an APIO'S site as fnany of the siting requrrements are 
not met 

- proximity to paper mill 20 km west of site, continuous 
burning of wood chips 

~ proximity to the town of M'oonbeam 
Instrument Evaluation 
SangOTO - old model of knife edge with gap at this site 

- clutch does not skip at 14 lbs, 

- very little resistance < 40 Q required to activate the 
sampler 
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- rusted u-bolt at base of instrument should have been 
replaced by gall vani. zed u-'bolt 

Metrex Low Vol - tower not firmly supported - rocks easily 

- tygone tubing frozen to back of instrument 

Storage Gauge - not level, otherwise in good condition 

- storage gauge has not been ■'modified i.e. no u-bolt 
installed for storage gauge reading 

Operator Evaluation 
Operator: Rol ly Filion 

- new operator 

- poor operator, does not follow protocol even though he 
has been shown sampling procedures on several 
Oiccasions 

- contaminated surfaces of the sample bag are exposed to 
the sample when tieing the bag, potential for contamin- 
ation by operator's clothing and hands exists through- 
out entire changing procedures 

- operator has never cleaned any of the Instrument 
components i.e. gasket, knife edge,, sensor grids, etc. 

- operator visits site only once every 28 days to change 
bag and filter - he does not perform any instrument 
checks 

- operator slips bag into bucket without filling the bag 
with air then pulls edge of bag over the rim of bucket 

- bag orifice is reduced by 80 %• 
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- operator was not aware that a long bucket was tO' be 

used for winter sampling » he thought soffieone had 
stolen the short bucket 

- operator does not understand the basiic functions of the 
Instrumient and various componenits i.e. sensor grids 

- operator wanted to leave the hood midway between the 
two buckets with the instryment turned off in order to 
allow the snow to accurmulate in bucket during the 
winter.. He was not aware that the snow landing on 
sensor grids would activate the samipler 

- mistrument was not w^orking - under direction of 
regiO'nal technician operator changed the fuse and 
checked breakers, when this failed to fix instrument 
the regional technician miade a special trip to site 
only to find that the operator had not plugged in 
sampler 

- operator should be retrained in french, he seemed 
Interested in program and willing to help out in any 
which way he can. However,^ if this fails a new 
operator should be foynd 

Corrective Action Required 

- try to relocate site (may consider co-locating with 
nearby Capmon site at Bonner Lake,,, approximately 7 km 
northeast) 

- operator should be replaced 
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NITHGR.OVE 

Decem^ber 8» 1983 Temperature: - 5° C 

Site Evaluation 

Advantages - good site, well removed from imdustrial, agriiculturall 
and urban act rvi ties 

- representative of local topography (hiVly) and vegeta- 
tive ground cover 

- representative of local area which is characterized by 
forests and lakes - 

- good windbreak in all directions except to the north 
facing the lake 

- good ground cover and level 

Disadvantages - on-site obstruction are birch trees 8 - IQi m tall 15 m 
west of sampler and pine tree 4 m tall 8 m northeast - 
plans have already been made to have clearing enlarged 
and obstructions removed in spring 1984 

- horses,, cows and goats graze in meadow on site. A 
fence will be constructed around the samplers in the 
spring 1984 preventing animals from damaging 
instruments. 

- proximity to plywood mill 

- proximity to wood heatLng home 
Instrumentation 

Aerochem - instrument was off level and should be leveled 
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- snow was observed in the dry bucket. Qin numerous 
occasions Oiperato'f has noticed an event has occured but 
no sample collected in the wet bucket 

- the instrument was clean, sturdy and gasket in good 
condition 

Nipher - located 4 mi east of primary sampler 

- iNHpher was off level and should be leveled 

" the stand was not very secure and tends to rock easily 
Operator Evaluation 
Oiperator: Paul Kack 

- excellent operator - follows sampling procedures 
exactly as they are set out in the API OS Technical and 
Operating Manual 

- operator has read the manual a few times and discussed 
rt with regional technician 

- very consciencous operator with keen interest in the 
program and API OS iNletwork 

Corrective Action Required 

- cut down trees which are obstructions within 2.5 
heights of the s»pler 

- install fence around Instruments 
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Campbel If ord 

December 12„ 1983 ' Teifnperature: -2" C 

Site __E valuation 

Advantages - well removed from industrial and large urban influence 

- gO'Od ground cover,, level area 

- site is representative of local area - mixed forest and 
dairy farms 

Disadvantages - poor windbreak to the north 

- very open area 

- pO'Or access in winter - ro^ad inside of park is not 
plowed - arrangements sho^uld be made to have this done 

- proximity to Campbellford - 2 km north, population 
4,000 

- proximity to Stirling Road - 500 m east of site ^ 
separated by a large hill 

- tall weeds/hay-like grass surrounds the site - should 
be cut and maintained 

- compound becoimiing crowed by the addition of a second 
low volume 

Instrument Evaluation 

- unable to carry O'Ut audit on the instruments 

- instruments were down and covered with approximately 
2.5 cm of ice (see photograph) • 

- Sang MO hood was frozen in the open position 

" reset breaker at receptable and power was not restored 

- power out in surrounding area during audit 
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Operator-' Evaluatio'n 

Operator: Ken Grant 

- good operator, follows procedures exactly as described 
in manuals only deviation is that he only wears one 

glove on right hand when changing bag 

- operator only received sections of the APIOS Technical 
and Operating Manual pertaimng to the instrufflents on 
site 

"= new operator - has never done any winter sarri'pling, Tech 
should, go through changes in procedures i.e. cleaning 
gasket, knife edge^ etc. with ETOH only,, long bag 
install ation, recording temperature of storage gauge 

- operator brings instructions to the site at changeover 
and fol lows them 

- very interested m program and would like to receive 
additional information on Acid Rain, and the APIOS 
INIetwork - regional technician should forward the APIOS 
Technical and Operating Manual (complete manual) to 
him 

- operator believes seminars and workshops would prove 
quite valuable 

- very conscientious and interested 

- operator should be encouraged to visit site ■more than 
once or twice a sampling period and perform instrument 
checks 
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Corrective Action Required 

- access road to site should be plowed during winter 
months 

- cut and miaintain tall weeds 

- have regional technician give the complete APIOS 
Technical and Operating Manual to the operator 
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Graham Lake 

0€cember 13, 1983 Temperature: 3* C 

Site Evaluatipin 

Advantages - site is represenitative of local area, topo^graphy and 
vegetative gro'und cover 

- well removed from industrial j agricultural and urban 
inf luefices 

- no on-site obstructions 
D'lsadv ant ages - poor windbreak to the south 

- large hill to the southeast of site 

- proximity to concession road which may contribute to 
excess of wind blown dust (seasonal use only) 

■= ground slopes downward froim the south to the north 
surrounding the site 
Instrument Evaluation 

Aerochem - ice and snow was O'bserved in dry pail. Gasket was in 
po^or condltlO'tt, sensor grids were not responding 
properly when sampler was activated by fallen snow. 
Very long del ay time 
-* instrument was off level and should be leveled 

- hole in gasket - missing cover for GFIC receptable 
Nipher - Nipher on stand, secure 

- off level and should be leveled 
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Operator Evaluation 
Operator: Don Blair 

- operator was mot available to meet with auditor he day 
of the audit - unable to leave his place of business 

- oiperator has never met with regional technician since 
the initial training period. Communication is main- 
tained through occasional short notes and phone calls 

Corrective Action jReguired 

- relevel Aerochem and Nipher 

- replace Aerochem gasket 

- new cover for GFIC receptacle 
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6.0 1 den Lake; 

December 14, 1983 ■ Timperature: -0»5^ C 

Site EvaluatiOim 

Advantages - gO'Od site well removed from; Industrials, agriicuitural 
and yrban activities - site is representative of loical 
topography and vegetative grounid cover. Level area 

- good ground cover and windbreak 

- no vehicular activity on site 

Oisadvantages - on site obstructions include deciduous and coniferous 
trees with 2.5 heights. Plans have already been made to 
have these removed during the spring of 1984 

- access to the site is poor during winter months because 
of deep snow 

- cannot drive up to site except with 4-wheel drive 
Instruiment Evaluation 

MIC (primary) - instrument is off level and should be leveled. 

- resistance necessary to activate the sampler is < 10 Q 
compared to the specified 220 k 

- clutch does not slip at the reco^'mmiended 14 lbs., does 
not even slip at 30 lbs. 

- sensors were in good condition^ warm to touch with a 
pulsing current 

- hO'Od movement is smooth , limit switch adjustment goo'd 
and gasket seals tightly on knife edge 
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MIC (secondary) 

- instrumenit is off level and should be leveled 

- resistance necessary to activate the sampler is < lO' 
CQ'impared to the recommended 220 k Q 

- clutch slips at > 30' lbs. and not at the suggested 14 
lbs. 

" sensors are in gO'Od condition, warm toi touch with a 
pulsing current 

- hood movement smooth and limit switch adjustment good 

- poor gasket seal, ice has frozen on knife edge result- 
ing in an improper seal 

Metrex Low Vol 

- sampler inside housing on a sturdy stand 

- sampling tower sturdy and m good condition, sampling 
line in good condition 

- tygone tubing had frozen to back of instrument 

- volume counter calibration off by -2 % and time counter 
off by -2.5 % 

Storage Gauge (co-located) 

- sitting on top of ground securely and not on a stand 
(during winter months gauge height above snow pack may 
not be sufficient) 

- gau-ge is level and has been modified by the addition of 
a u-bolt to be used for standardizing depth 
measurement 
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- O'ne storage gauge has been leaking over past few 
mO'nths. Depth measurements were decreasing as time 
passed 

Operator Evaluation 
Operator: Andrew Pol' ley 

- excellent operator - experience in various types of 
field sampling - able to carry out maintenanice and 
servicing of instruments when problems arise 

- mry interested m APIOS Network 

- operator does not wear poly gloives to remove or install 
bags - he is extremely careful not to contaminate 
sample or bag - he does wear a clean glove to pat bag 
against sides of bucket 

- believes MOiE should have an annual dinner for APIOS 
operators - with speakers on the programi network's 
objectives and new developments in Acid Rain 

Corrective Action Requlredl 

- remove all on-site obstructions i.e. coniferous and 
deciduous trees within 2.5 heights of samplers 

- primary MIC should be leveled 

- storage gauge should be on a stand during winter 
months 
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Colchester 

December 16, 1983 Temper at ure: -2°' C 

Site Evaluation 

Advantages - good ground cover 

- entire area well imaintaiined 

- topography representative of local urban area 

- ground is flat and level 

Disadvantages - no windbreak between roads and houses 125 m north and 
25 m east of site 

- hydro wires O'Verhang tO'O close to site (13 m) 

- playground being constructed adjacent to site increas- 
ing the OTOunt of human activity m the area 

- site is located in an urban area at water treatment 
plant 

- chlorine tanks - 40 m southeast changed every 1 weeks, 
possibility of leaks during changeover 

- diesel genierator is operated for 2 hours every week 

- site located in town of Colchester 

- barbed wire fence exceeds height of sampling orifice 

- area is very open 

- proximity to Lake Erie 
Instrument Evaluation 

MIC - sensor not heating at timie of audit. The sensor was 

not warm to the touch and o^nly 1 volt d.c. non-pulsing 
was measured using a digital multimieter. ' Heating of 
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the sensor shO'Uld be checked weekly by the operator 
simply by checking if the sensor is warm to the touch 

- "c" ell amps are used to litniit movement of the hood on 
dry bucket side. Since the clamp is ofl'ly oa oine side 
of the sampler, with time twisting of the arms that 
support the hood might !be expected. Qine method to 
limit movemenit of the hood should be chosen and adapted 
to all Instryments (Alvinston still has dry bucket in 
place) 

- the Instrument was activated at 10' ohms compared to the 
specified 220 k ohms 

- one limit switch slightly off center 

- instrument in good working order otherwise,. Smooth 
hood movement and good seal in knife edge 

Loiw Volume - sampler could not be adjusted to sample greater than 

1.4 1 /minute at time of audit. Problem has occurred 
before (2 years ago) and that instrument was replaced 

- filter pack stand located too close to the fence, 
possible source of contamination,.. Stand should be 
moved to another location in the compound 

- rotameter reading off by 12 % of ,actual flow rate 
~ volume counter calibration accur,ate 

- inst rumen t is located in a good shelter and is well 
supported 
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Storage G,auge - storage gauge located on a sO'iid stand which was in the 
ground 

- sampler level 

- O'n an adjustable stand, non -standardized 
Operator Evaluation 

Operator: Don Marontate 

- good operator - uses outlined procedures when changing 
bags and operating site 

- instrument components should be cleaned more often,. 
MIC sensor needed to be cleaned at time of audit 

- site is located at M.inistry of the Environment Water 
Treatment Facility of which Don M^arontate is employed. 
No problems with changing the sample on time and the 
sampler is checked frequently during the sampling 
period 

- operator has no problems with sampling procedures and 
uniderstands why precautions are necessary when handling 
samples 

Corrective Action Required 

- consider relocatimg site further fromi urban activity 
and Lake Erie 

- servicing required on MlIC 
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Shallow Lake 

December 13, 1983 ^"" Temperature: -10" C 

Site EvaluatiO'n 

Advantages - well removed from imdustrial and vehicular sources 

- goo-di grO'Unid cO'Ver, level 

- representative of local tO'pography (rolling hills) 

- representative of local area which Is mai'nly a mixed 
forested area and some agricultural activity 

Disadvantages - no windbreak in prevailing wind direction 

- proximity to hay field ~ 10 m - source of windblown 
particulates and dust 

- proximity to home which is heated by O'i 1 and wood 
burning 

" deep snow in winter mionths makes accessibility 
difficult 
Instrument Evaluat1on_ 
MIC - instrument supported well and on a good stand 

- no problems detected with instrument operation. 
Sensors heating and mechanical operation good 

- sampler activated with 10 ohms resistance compared to 
the specified 220' k ohnis 

- overall, the sampler was In good working order and has 
been well maintalnied 



Low Vol 



» instrument located in a good shelter and on a solid 
support 
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- tO'Wer 1n good condition and no kinks in suctiOin line 

- rotameter calibration off by 5 % 

- volume counter calibration off by 2 % 

- overall, instrument is in good working order 
Storage Gauge - storage gauge on stand with adjustable height 

- supported well and level 

- capping layer transmission fluid 
Nip'her (special study) 

- Nipher gauge well supported and level 

- this Nipher gauge is a special study in that measure- 
ments are taken in the same manner as the storage gauge 
so that the collection efficiency can be measured and 
compared to the storage gauge 

Operator Evaluation 
Operator: Larry Struther 

- operator has reviewed the APIOS Technical and Operating 
Manual and has changed his bag changing techn-ique as 
outlined 

- no problems noted rn bag changing procedure 

- operator feels the bags are often too hard to install 
in the bucket and worries about contaminating the 
inside of the bag 

- the instrument body and component parts should be 
cleaned more often 
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- operator is very co^nsciientlous wben changing sample 

bags and follo'ws all instryctions carefully. Operator 
feels he could use more training in filter pack 

handling techniques and thinks ptriO'dic retraining is 
necessary 

- because the operator teaches during, the day he rarely 
sees the regio^nal technician during the winter mo^nths. 
It is important that the operator and regional techni- 
cian consult on a regular basis to identify sample and 
instrument problems 

Correct i ve _ Act 1 on Requ i red 

- consider relocating to improve accessibility during 
winter months.^ minimize effects of hay field and homje 
heating sou rets 




Concord Scienitific C 



orpoHric 

I 



A. 1 1-37 



McKellar 

December 21, 1983 Temperature: -8° C 

Site _E_va1ua,tion 

Advantages - goO'd ground cover 

- well remO'ved from industrial influences 
Disadvantages - poor windbreak to the east and south 

- proximity to Highway 124 

- 0'n~site obstruction - 4 m pole at -- 5 m southeast of 
instrumients 

- site is adjacent to a farm; however, the area is 
typically forested; therefore, not representative of 
local area and vegetative ground cover 

- site should be relocated to a forested area away from 
agr i cu 1 tur al ac t i v i t i es 

Instrument Evaluation (co- located) 
Sangamo (primary) 

- improper gasket seal,, hood sits approximately 5 cm 
above knife edge 

- one sensor did not activate samipler when wetted 

- both sensors were blackened 

■- Itmit switch was slightly off center 

- operator indicated during a telephone conversation a 
week prior to the audit that the instrume'nt had blown 
several fuses. This is a serious problein as substan- 
tial lamounts of precipitation had not been collected 
during this dowm-time 
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- instrument was activated by a resi stance of 4 fl com* 

pared to the recommended 220i k n 

- the numiber of problemis outlrned above would suggest 
that a complete overhaul is necessary 

Sangiamo (secondary) 

- instrument off level and should be leveled 

- both sensors were blackened and only 1 volt (non- 
pulsing) was measured on the heater by a digital volt- 
meter 

- the instrument was activated by a resistance of 4 u 
compared to the recommended 220 k 

- this Instrument had also blown several fuses a week 
prior to the audit 

- hood movement was not smooth 

- this Instrument should also be overhauled 
Low Vol (primary) 

- rnstrument located in a good shelter on a solid 
support 

- tower Is in good condition and no kinks in suction 
lines 

- volume counter calibration accurate 
Low Vol (secondary) 

- instrument located in a good shelter on a solid suport 

- tower in gO'Od condition and no kinks in suet Ion line 

- volume counter calibration accyrate 
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Storage Gauge (primary) 

- samiple orifice out of round 

- gauge well supported and level 

- 10'W30 used as capping layer' rather than traosmission 
fluid 

- u-bolt had been installed for ■measurernent 
Storage Gauge (secondary) 

- gauge well supported and level 

- lOWSO' used as capping layer rather than tran^smission 
fluid 

- u-bolt had been installed for measurement 
Operator Evaluation 

O'p er at o r : .. J 1 m Ro b e r t s ■ 

- operator did not show up for audit 

- operator had not changed sample oin changeover date 

- when technician from regional office was sent to pick 
up samples - both Sangamos were down and fuses had been 
blown 

- samples had not been changed and wire still sitting in 
buckets 

- technician did not have spare fuses ^^ with him; there- 
forCj he was unable to change samples and repair 
instruments 
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Corr'ect 1 ve Ac 1 1 o-n Requ 1 red 

- remove pole height 4 m ~ 5 m southeast of samipler {if 
lit is of no use) 

- service instruments, Coiniplete overhaul of primary and 
second ary Sang amo s . 
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TECHNOLOG I STS ' QUESTIONNA IRE 
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APPENDIX III 



Quest 1 ons Asked Pur 1 ng Technol og i st s ' Auditi 



1. Frequency oif site visits^ instrument calibration, routine 
Instrument chicks, preventive rMintenance, data screening and 

vaUdatlO'fi, and other routine QA/QC procedures... 

2. Type of log books kept - on site 

- at regional office 

- by Technician, 

3. yhat do the Technologists think of the manual, the QA Plan? 

4. What procedure was used for distributing manuals to operato^rs and 

was there any subsequent follo^w-up with operators? 

5. Any problems with SFICS, receptacles or breakers? 

6. Discuss how well Instruments are running in general. 

7. What procedure did Technologist use to prepare site summary and 
ranking? 
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8, What preventive malnttmince is carried outj, both included and not 
included in technical procidures? {See Table L) 

9* What training do Technologists receive in Toronto and when was the 
last tirriie Technologists were retrainedl 

lO, What updated training have Technologists given operators? 

ILp How is blank of event bottle (and weight) determined? 

12. Have the stands for niphers been miodified from the original design? 
If so, how, and why? 



13. Are lids ysed for nipher buickets at. iTl during melting of snow? 

V 

14. How Is pH/field taken? 



15. Describe procedure for handling filter blanks, 

16« How are site and instrumentation log books prepared and the recorded 
information used? 
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17, What spare parts do the Technologists have at regioinal office and at 

sites, for: - Aero c hem 

- Sangamio 

- Standard Rain Gauge 

- Other. 

18,. How are sample weighing scales calibrated? 
19. How is storage gauge winter solution prepared? 
2"0i. Do Technologists carry out audits of operators? 

21. How are composite samples handled by operators for cumulative 
network? 

22. Describe operator Low-Vol unloading procedure, 

23. General comments re communication with 880 Bay Street and region 
(good /bad). 

24. Check office-lab setup and van. 

25. Discuss the validity and comments of site evaluations carried out 

during Fall 1983 site audits. 
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CUMULATIVE MET - TECH!NICI,AN"S QUESTIO!NN,AIRE 



TECHNICIAN: 
SITE: 



Technician's Diuties 



1. How often does the techmlclan visit the site? 



2, Does the technician park his vehicle upwind of the 
sampler? Does he leave it runinlng? 



3. Does he check the seal on the buckets? If there are 
problems, how does he fix them? _____^_____„______ 



4« Does he check that hood delay Is lo5-2 minutes? If 
the delay is different what steps are taken? 



S, Does he check inside the instrument housing? (limit 

switches, clutch^ etc,) ^____ =_^___„____ 




6« Does he check the storage gauge? (level, no debris in 

gauge ^ etc,) _ __ 
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CUMULATIVE WET - TECHNICIAN'S QUESTIO'NiNArRE (Cont'd 



Technician's D'Uties 

7. Does he check the level of all instrumentation? How 

often does he re- level instrumentation? (Spring 
only?) 



8. 



9. 



Does he check the log book to ensure it is up to date 
and properly filled oiut? 

Does he discuss the recent sampling period with the 

operator? How often does he see the operator? 



10. Are the samples picked up directly from the operator 

or from a designated pickup location? ___^__ 



11. When was the last time the technician reviewed the 

sampling procedures with the operator? 



Comments: 



Yes 



iNIo 
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CUMMULATIVE DRY - TECHNICIAN qUESTIONNAIRE 



1„ How often dO'es the technician visit the site? 



2, Do€S the technician park his vehicle upwind of the 
sampler? DiO€S he leave it rynning? 

3, Do€S the technician check the rotometer setting 
(2£/i!iin)? " 

4, Does he check for a dark ring on the rotOTiter flow 
tube? 

5, D'oes he check the tubing seal on the filter pack and 
on the instrymentl 

6, How often does he calibrate Low-Vol? 



7, What ti'me of ^'ear •does he calibrate Low-Vol? 



8. When was the last time he observed the operator 

change i filter pack? 



Yes 



No 
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CUMULATIVE WET - TECHNICIAN'S QUESTIONNArRE 



TECHNICIAN: 
SITE: 



Technician's Duties 



1. How often dO'CS the technician visit the site? 



2. 



Does the technician park his vehicle upwind of the 
sampler? Does he leave tt running? 



3. 



Does he check the seal on the buckets? If there are 

problems,, how does he fix them? _____^__ 



4, Does he check that hood delay is 1.5-2 niiinutes? If 
the delay is different what steps are taken? 



Yes 



5. Does he check Inside the Instrument housing? (limit 

switches, clutch, etc.) 



6. Does he check the storage gauge? (level, no debris in 
gauge, etc.) __^________ 



No 
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EVENT WET = TECHNICIAN QUESTIONNAIRE 



TECHNICIAN: 
SITE: 



Tech oic Ian *s 'Duties 



1. How often does the tecihnicia;n visit the site? 



2. 



D'oes the techniiicfan park his vehicle upwind of the 
sampler? Does he leave it running? _____________ 



3. 



Does the technician check the Aerochem 
SensO'f 



Sasket Integrity 



Gasket Cleanliness 



Samiplle bag fit in co^ntainer 
Gasket seal 



On each visit? 



Comments: 



4, How often is the operator checked for ope'rating pro- 
cedures and restrained? 



5. How are the samples transported to the laboratory 

from field site? (boxes, coolers with Ice packs, 

etc) __.__^^„ 



Yes 



No 
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EVEMT WET - TECHNICIAN QUESTIONNAIRE (CONT'D; 



Technician's Duties 

6. At the Tabor atory are the samples weighed? On what 

type of scale? 



7. When Is the field sampTe number affixed to the sample 
bottle? At field site, regional lab or in Toronto'? 



8, How often are supplies brought to the operators, 
weeklys monthly, yearly? Are thiey brought out on 
demand or according to some schedule? 



Comments: 



Yes 


No 
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TYPE OF MOilTORINe - EVENT DRY 



INSTRUHENT - METREX SEQUENTIAL AIR SAMPLER 



Configuration Checks (Record results on '*Metrtx Sequential Air 
Sampler Data Sheet") 



Figure 1 



Filter Packs{8x)-»- LJ 




Filter 
Pack 
Sampl e 
Shel ter 



Instrumentation, 
Housing 




Sample Line> 
\ 




'BO'Om 

Point A 
(Pivot 
Point) 



Boom 

Support Stand 



fcii 



Shelter- 
Support 



1. Are the boomi and smple lines 1n good condition.? 

2. Check to see If booin is bent especially at point A, 

3. Check to set at point A if any of the tyqm Tines are kinked* 

4. Observe flow rotameter. Is there a black ring on walls of 
rotaiTieter? If yes describe ring thickness, colour (dark black, 
grey* brown.) 

i. When the boom Is lowered does It rest on any type of support 

keeping the Filter Pack Sample Shelter off the groiuind? 
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Calibration Checks (Record results on "Metrex Sequential Air 
Sampler" Data Sheet) 

1. Flow - Calibration of Rotameter Check by - Turning off sequential 
sampler and disconnecting one suction line from back of sampler. 
Place 0-50 1/min mass flowmeter transducer in line and re-connect 
suction line. Turn sequential sampler and mass flowmeter on and 

allow approx. 20 min. for mass flowmieter warmi-up. The output from 
mass flowmeter should be hooked to a digital voltmeter (scale 0-5 
VDC) for most accorate reading. Using the flow controller on the 
sampler, perform a multi point (10 values) calibration allowing 30 
seconds per reading for flow reading to stabilize. The calibration 
range should cover 0-25 1/min. 

Note: 1) Flow readings on the sequential may need to have a cor- 
rection applied to them. This correction will be noted 
close to the sequential sampler flow rotameter. 
2) While performing the flow calibration separate channels 
should be checked for flow leakage due to sticking of 
values. To check this a 0-5 1/min Mass Flo'wnneter should 
be attached to each of the other ports in Tine to see if 
any flow leakage occuring while instrument flow calibra- 
tion beign carried out. This flow should be monitored for 
a period of 5 min. and any flow noted. 

2. Volumetric Counter Calibrations - The instrument set-up for cali- 
bration is the sme as in the "Calibration of Rotometer" except 
that once the flow controller has been set to approximately 25 
T/min it should not be adjusted. The s»pler should run for 
approximateTy thirty minutes with each time the volu^me counter 
changes (every 10 1 or approx. thirty seconds) the time and flow 
rate should be recorded. 
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3. Leak Test - This test determines whether there is my flow leakage 
thrO'Ugh one samiple channel while sampling is being carried out on 
another channel , Seven of the eight sampling ports ire interco'n- 

nected through a manifold which has one Inlet. If any flow is tO' 
enter any of the seven sampling channels the flow must be drawn in 
through the one inlet on the manifold. 

Procedure 

1) Connect the inlet on the manifold to a flow sensitive meter (O-SOO 
cc/min mass flowmeter 1s adequate), 

2) Turn on the sequential sampler. 

3) The sampler should be cycled so that ports not connected to the 
manifold are SOTpling. Record any flow indicating on the flow 
meter attached to the inlet of the manifold. 

4) The s»pling port should be sealed by placing a finger over the 
inlet and observing if there 1s any flow through the flowmeter 
attached to the manifold. (Note to prevent damage to the sampling 
pump the inlet should not be covered for more than 10 seconds at a 
time). 

5) If any flow Is observed the flow lines attached to the manifold 
should be blocked until the sampling channel that is allowing flow 
can be determined. 

Any channel reporting leakage, should be noted on the data sheets 
and also reported to the regional technician so that the sampler 

can be repaired or replaced imimed lately 
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METREX SEQUENTIAL AIR SAMPLER piATA SHEET 



Site: 



Manufacturer 
Model #: 



Serial #: 



Is the boom bent? 



Sampling boom and suction lines in good condition? 



Suction lines kinked? 
Ring on Rotameter? 



Thickness 

Color 



Support for Sample Shelter (Yes, No) 

Leak Test 

Sampling Channels leaking 



Channel # Flow Measured 
1/min 



Rotameter 


Calibration 




Temperature 


Reading # 


Rotameter 

Reading 

1/min 


Corrected 
Rotameter 
Reading 

(1/min) 


Voltmeter 
Reading 

(VDC) 


Mass Flowmeter 
Reading 

(1/min) 


1 

;i 
f 

2 i 




1 : 






3 










4 
5 






li 




6 

7 
8 




1 




1 


9 










10 
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Volume Counter Calibration 



Tiemperature 



Reading # 



6 
7 
8 
9 
10' 



Time 
(min I sec.) 
l/min 



Volyme 

Reading 

(1 X 10) 



O'O' 



Corrected 

Sequential 

Rotameter 

Reading 
(l/niiin) 



VoTtmeter 

Reading 
(V0€) 



Mass Flowmeter 
Reading 
(1/min) 



0.0 
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EVENT DRY DEPOSITIO^N - SEQiUENTIAIL SAMPLER 



OPERATOR : 
SITE: 



Teclhnician/Operator 's Outie'S 

1, Describe operators procedures prior to lowering the . 
boom? Does he do the foil owing? 

field sheet prepared for each filter pack or 

tower? 

are sampling channel flows transferred to data 

sheet? 

is the time showing on mechanical clock correct? 

is the flow rate checked? 

is the sampler turned off before the boom is 

lowered? 



Comments: 



2. After the boom has been lowered, describe the pro- 
cedure used to reload filter pack. Is the following 
done: 

1s a new clean sample bag used to remove filter 

pack? 

what type of bag is used?^ ^______ 



Yes 



are either the filter packs or bags 1 alb e Tied 
corresponding to sample channel? If not how are 
the fnttr packs identified? 

is the filter pack sampling for that day 
transferred to another sampling channel? yhat 
channel? — 



no 
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EVENT DRY DEPOSITION - SEQ'UENTIAL SAMPLER (CO'NT»D^) 



Tech n 1 c 1 an /Op€r at or ' s D'u 1 1 e s 
Yes No 

Is the sampltr tyrnied off while filter packs are 

being removed? 



Comments: 



3. 



Describe procedure used to reload filter packs. Is 

the following done: 

is the filter pack installed ofl tower while 
still in bag or is It removed by hand and then 
install ed? . _^^____________ 



Yes 



when are the sampling channels zeroed?^ 



is the sampler restarted when the boiom is on the 
ground or after being raised? 



does the technician cycle through all channels 
after sampler is restarted? 



4. What information Is recorded on the sanple sheets and 
in the site log book? _________„_„_=.™_™--. 



5. How frequently is the sampler checked, daily, weekly? 

Who does the checking the technician or someone else? 



m 
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EVENT DRY DEPOSITION - SEQUENTIAL SAMPLER (C0NT"'D: 



Techn 1 c i an/Oper ator ' s Out i es 

6. At the laboratory how long do the filter packs usual- 
ly sit before being unloaded? ,j 



7, Does the technician unload filter packs in a:' 
laminar flow chamber? 
fume hood? 
.office? 
laboratory? 



8. Are thre any exposed contaminants in filter proces- 
sing area? 

anyone smoking nearby? _^____ 



any exposed chemicals - especially 'H^SO^ or HNO^ 



is the area generally clean or d1rty?_ 



Comments 



9, yhat kind of work surface does the technician use? 
teflon coated table top? 
lab bench? 

lab bench with plastic on top? 
office desk? 



Yes 



No 



Comments: 



CO'Ocord Scientific Corporattor 



EVENT DRY DEPO'SITION - SEQUENTIAL SAMPLER (CONT'D) 



Technican/Operator 's Duties 

10'. Is the 'technician's system for laberiing bags easily 
understandable and logical? (describe the system 
ysed) 

Is It dO'ne all at once prior to^ unloading any 
filter pack? 



is It done as filter packs are unloaded? 



Comments: 



IL Describe the procedure used for handling the 
filters? Are the following points observed? 

are teflon tweezers used for filter handling? 

are tweezers stored in methanol prior to use? 

are they wiped with new Kimwipe before touching 

filters? 

are separate tweezers used for impregnated and 

un impregnated filters? 

are Nylon and Impregnated y41 filters folded 

twice before placement in sample bags? 

are gloves worn during filter pack unloading? 



Yes 



No 



Comments: 



12. Describe the procedure used for the washing and 

drying of filters? Is the following done: 

where are filter swples stored after unloading 
from filter packs?_ __^ 
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EVENT DRY DEPOiSITION - SEQ^UENTIAL SAMPLER (CONT'D) 



Techn i c an/Oper ator ' s Out i es 



are filter packs completely disassembTed prior 
to washing? 

are the filter packs rinsed after washing? What 
rinses are used? 

how many of each type of rinse are performed?^ 

how are the filter packs dried? If air dried,, 
are they covered during drying? What covering 
is used? 



if dried In an oven, how long, what oven 

t empe r at u r e ? _____^________________ 

are the filter packs used after drying? If mot, 

how are they stored? 



Comments: 



13. Describe the procedure used for reloading of filter 
packs. Is the following done: 

does the technician clean off the area where 
filter packs will be loaded? 



Yes 



No 
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EVENT DRY DEPOiSITION - SEqUENTIAL SAMPLER (CONT'D!) 



Techn Ic an /Oper at or '• s IDut 1 es 



Is the work surface a lab bench ^ Teflon overlay 
bO'irds, "Kiimwlpes" over lab bench or other area? 



are cleaned tweezers kept tn separate breakers - 
one for un impregnated and one for Impregnated 

filters? 

when removing filters from bag does technician 

push his hand Into bag or onlj tweezers? 

'When placing collar on filter pack is technician 

careful not to get hand near open exposed face 

of filter? 

1s the inlet of the filter pack checked to 

ensure the 0-ring has not failed? 

1s the loaded filter pack numbered and stored in 

a new "Z-ip-lock'* or "yh1rl-pak" bag ? 

how are loaded and bagged filter packs stored 
prior to shipment to field? __ _ _ 



Co:mments: 



14. 



Art any of the filters from Toronto ever dam,aged? 
(i.e. nicks out of the sides). If so what is done 

with them? - 



Yes 



No 
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FALL 1983 , 

SITES VISITED DURING PHASE I AUDIT 
(Sites are shown In the order audited' 



SITE 



1. 


LO'ngwoiods 


i. 


Alvinston 


i» 


Melbourne 


i. 


Matt aw a 


-3 « 


Azure Lake 


«, 


MIO'Onbeam 


1. 


Nithgrove 


8.» 


Campbeinfoird 


i. 


Girahami Lake 


10'. 


Golden Lake 


11. 


Colchester 


12. 


Shallow Lake 


13. 


McKellar 



TYPE 

Event 

Cumulative 

Event 

Cumulative 

Cumulative 

Cumulative 

Event 

Cumiylative 

Event 

Cumyl at live 

Cumulative 

Cymulative 

tumulatlve 
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